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other conservation practitioners, your work req~ires a wide range of slulls 

including managing staff, dealing with boards, fimders, and bosses, 

communicating with stalzeholders, and understanding the biology and culture 

of the places in wluch you work. But perhaps more importantly, y o ~ r  job 

requires understanding and managing information in ways that maximize your 

conservation results. 

Like many other conservation practitioners, you have probably aslzed the 

following questions as you have managed your project: 

How can we best understand the conditions at the site where we are 
working? 

What goals should we be trying to accomplish? 



. 
ADAPTIVE MANAGEMENT: A Tool for Consewetion Practitioners 1 3 

What actions sliould we take to efficiently achieve o ~ r  goals? 

How do we measure our success and the extent to which our actions 
contributed to change? 

What can we do to work more effectively in the future? 

How can we capture what we have learned so that we don't malze the same 
mistakes again? 

How can we share our findings with other practitioners? 

If you have ever asked yourself questions like these, then you have begm 

the process of adaptive management. 
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GUIDE ABOUT? 
THE FIELD OF BIODIVERSITY CONSERVATION 

is at an important point in its evolution. Over the past few decades, we have 

discovered why conservation is important to maintain life on Earth. We have 

identified many of the species and ecosystems that are at greatest risk of going 

extinct. And we have begun to develop tools and techniques that can help 

counter the growing threats to biodiversity. 

At the same time, as the field matures, the conservation community is also 

facing a number of new and more difficult challenges. Perhaps foremost 

amongst these is the recognition that despite decades of hard work, hundreds 

of projects, thousands of trained professionals, and millions of dollars, we have 

not yet substantially slowed the destruction of forests, grasslands, and aquatic 

ecosystems. It is clear that business as usual is not a viable option and that 

newer, more powerll approaches must be tried. 

Conservation practitioners are facing increasing pressure from donors, 

governments, local stalzeholders, and society as a whole to demonstrate clear 

and tangible res~dts. To this end, they are trying to develop workable 

monitoring and evaluation systems. Conservation practitioners are also 

challenged by limited financial and human resources to become more effective 



ADAPTIVE MANAGEMENT: A Tool for Conservation Pracririonem 15 

in using different tools and techniques in their work. As a result, they have 

begun examining what works, what doesn't, and why. And finall~7, conservation 

practitioners are being asked to capture what they have learned and pass it on 

to other practitioners so that we can avoid making the same mistakes over and 

over again and can begin generating new knowledge. They have thus begun to 

try to create learning projects and learning organizations. 

Monitoring and evaluation, testing what works and what doesn't, and 

creating learning organizations are all components of an approach called 

adaptive manag-ement. Adaptive management is hndamentally a / 
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Objectives of 
This Guide 

The term "adaptive management" has been used primarily 

in academic circles since the 1970s, but until recently, has 

had little relevance for conservation practitioners. In 

recent times, the term has become a confusing buzzword 

that means many things to many people - as one person 

told us, "Adaptive management is merely an excuse to 

change your mind." We believe that this perceived lack of 

relevance and confusion occur largely because adaptive 

management has not been clearly defined or explained in 

operational terms. Our interest in writing this guide has 

grown out of a desire to help bring some conceptual 

clarity to the concept of adaptive management and to 

determine ways in which it can be harnessed and used 

more effectively by conservation practitioners. To achieve 

these aims, we began with seven objectives: 

1. Clearly define what adaptive management 
is - and what it isn't. 

2. Describe the conditions that warrant using 
an adaptive management approach. 

3. Review the conceritual roots of adaritive 
management and.demonstrate how they 
are relevant to  conservation projects. 

4. Learn how some field projects are currently 
doing certain aspects of adaptive 
management. 

5. Outline the steps involved in doing adaptive management in conservation projects. 

6. Determine principles for doing effective adaptive management in conservation 
projects. 

7. Suggest future directions to  further refine our understanding of adaptive 
management and its application to  conservation projects. 

What Did We Do? 
Adaptive management is rooted in many different disciplines, but has not yet been widely used in conservation 

projects. To address many of the conceptual issues in our objectives, we had to rely heavily on research, analysis, 

and publications firom other fields. Furthermore, to address many of the practical and applied issues in our 

objectives, we had to locate conservation projects that were practicing some aspects of adaptive management. We 

also drew on our own experiences in applying adaptive management to projects and porttolios. As shown in 

Figure 1, this guide synthesizes ideas kom a literature review of other fields that have used s i i a r  theoretical 
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concepts, experiences &om conservation projects that have applied at least some ofthese concepts, and processes 

&om two other publications that we have written. Ow research for this guide was divided into three parts: 

Reviewing the literature. We canvassed a broad spectrum of fields that have either used adaptive 

management, or have developed parallel concepts. These fields include science and philosophy, social science, 

business management, professional practice, and ecosystem management. After reading broadly in each field, we 

selected one or two sources that we believed best summarized the field. These sources are described in the 

following section. From this literature review, we developed a draft framework that includes a definition of 

adaptive management, the conditions that warrant an adaptive management approach, and the steps and principles 

involved in doing effective adaptive management of conservation projects. 

Conducting site visits and key informant interviews. Usiig this draft framework, we developed a 

topic guide that we could use to interview key informants in conservation projects &om around the world. After a 

careful search, we selected three projects that we believed clearly demonstrated some of the characteristics of 

adaptive management that we identified during the literature review. These projects, which are described the 

following section, include the ADMADE Project in Zambia, the Crater Mountain Project in Papua New Guinea, 

and the British Columbia Forest Service's Adaptive Management Initiative in Canada. We visited these sites in 

1999 and 2000 and interviewed key informants using our topic guide. Most conversations were tape recorded so 

that we could use transcripts for our analysis. 
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Developing "how-to" 

guidebooks. While we were doing 

the literature review and site-based 

research, we also developed nvo "how- 

to" guidebooks designed to help 

conservation practitioners apply 

adaptive management principles to 

their work. Meamm ofSuccers is about 

using adaptive management at a project 

level. ' It forms the basis for the steps 

discussed in the third section of this 

guide. Cveater Than the Sum of Their 

Parts is about using adaptive 

management across multiple projects in 

a portfolio. ' It forms the basis for the 

steps discussed in the last section of this 

guide. 

Based on the results of these three 

activities, we developed the h a 1  

h e w o r k  described in this guide. 

I Some Things to Keep in Mind 
As you read through this publication, please keep in mind the following points: 

Our work is descriptive and synthetic. To come up with the principles we include in this publication, 

I we did not use a random sample of projects or a systematic experimental design. Instead, we were much more 

opportunistic and used the insights and experience of other fields and examples of conservation projects that 

exhibit some characteristics of adaptive management. We wrote this publication in an attempt to capture and 

synthesize relevant state-of-the-art thinking on and application of adaptive management. 

This is not a "how-to" guide. This publication does not explain in detail the process for doing adaptive 

management. As you read this publication, we hope you will think about your own experiences and how you 

might apply the steps and principles we present. If you are interested in learning more about adaptive 
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ADAPTIVE MANAGEMENT 
I N TH I S S ECTIO N , we first define adaptive management. w e  then 

outline some of the conditions that warrant taking an adaptive management 

approach in conservation projects. 
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What Is Adaptive Management? 
Adaptive management is a relatively new concept - one that has only recently begun to gain popularity in the 

mainstream conservation community. But what is it? Some people may ask, "Isn't adaptive management 

simply good management? Doesn't it merely involve trying something and then if it doesn't work, using your 

common sense to adapt and try something else?" We believe that adaptive management is good management, 

but that not all good management is adaptive management. We also believe that adaptive management 

requires common sense, but that it is not a license to just try whatever you want. Instead, adaptive 

management requires an explicitly experimental - or "scientific" - approach to managing conservation 

projects as outlined in the following definition: 

Adaptive management incorporates research into conservation action. Specifically, 
it is the integration of design. management. and monitoring to systematically test 
assumptions in order to adapt and learn. 

This dehition can be expanded as follows: 

a) Testing assumptions is about systematically trying different actions to achieve a desired outcome. It is 

not, however, a random nial-and-error process. Instead, it involves h t  thinking about the situation at your 

project site, developing a specific set of assumptions about what is occurring and what actions you might be able 

to use to affect these events. You then implement these actions and monitor the actual results to see how they 

compare to the ones predicted by your assumptions. The key here is to develop an understanding of not only 

which actions work and which do not, but also why. 

b) Adaptation is about taking action to improve your project based on the results of your monitoring. If your 

project's actions did not achieve the expected results, it is because either your assumptions were wrong, your 

actions were poorly executed, the conditions at the project site have changed, your monitoring was faulty - or 

some combination of these problems. Adaptation involves changing your assumptions and your interventions to 

respond to the new information obtained through monitoring efforts. 

C) Learning is about systematically documenting the process that your team has gone through and the results 

you have achieved. This documentation will help your team avoid m a h g  the same mistakes in the future. 

Furthermore, it will enable other people in the broader conservation community to benefit kom your experiences. 

Other practitioners are eager to leam f?om your successes and failures so that they can design and manage better 

projects and avoid some of the hazards and perils you may have encountered. By sharing the information that you 

have leamed kom your project, you will help conservation efforts around the world. 

Our definition of adaptive management includes a kamework of specific conditions that warrant an adaptive 

management approach, nepsfor the process of adaptive management, and principlesfor the practice of adaptive 

m&agement. This framework, which is described in the remainder of this guide, is summarized in the box on 

the next page. 



ADAPTIVE MANAGEMENT: A Tool for Conservation Practitioners 1 13 



14 1 ADAPTIVE MANAGEMENT: A Tool for Consenetion Practitioners 

Conditions That Warrant an Adaptive 
Management Approach 
Adaptive management is driven by the serious challenges that all conservation practitioners face. It has been 

developed to help conservation project managers make sense of seemingly confusiig and chaotic situations that 

they face on a daily basis, and to provide a &mework to leam systematically &om their successes and failures as 

well as those of others. In this section we describe some of the most prevalent conditions encountered by many 

project managers as they attempt to achieve their goals and objectives - conditions that necessitate an adaptive 

management approach to conservation project management. 

Condition 1 : Conservation Projects Take Place in 
Complex Systems 

Conservation practitioners need to deal with a wide range of factors and circumstances a. they implement and 

manage field projects. At any given site, there are dozens if not hundreds of factors that influence the status of 

biodiversity and its conservation. There are geophysical factors like dimate, weather, winds and currents, and soils. 

There are ecological factors like regeneration rates and predator-prey interactions. There are social factors like 

culture, demographic and family structures, and religion. There are political factors like the type of government 

and the willingness of national governments to address local problems. There are economic factors like cash 

needs, employment opportunities, exchange rates, and markets. There are institutional factors like the strength of 

leadership in project organizations and the ability of project team members to work together. And there are 

random factors like diseases, economic crashes, or earthquakes and volcanoes that can completely desnoy projects. 

It is not an exaggeration to say that conservation projects take place in perhaps some of the most complex systems 

that humans have ever dealt with. 

Condition 2: 
The World Is a 
Constantly and 
Unpredictably 
Changing Place 

This complex world in which 

conservation projects take place is 

also constantly changing. It is 

generally fairly easy for humans to 

adapt to predictable change in the 

natural world like the rising and 

setting of the sun, the cycles of the 

tides, and the seasonality of snows 

or monsoon rains. Other sorts of 

natural change, like Pleistocene 
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glaciation and deglaciation, though less predictable, occur over time scales longer than the attention span of 

humans. Whereas these changes may have affected our evolution, they do not exist in our conscious minds. 

Change, of course, affects not only the n a n d  world, but the human one as well. Changes in life expectancies, 

market expectations, political systems, and human hopes all can impact conservation projecs, which historically 

have been ill equipped to adapt to a changing world. Furthermore, not all change is linear and predictable. 

Volcanoes, El N i o ,  plant epidemics like the Irish potato famine fungus, and alternate stable states in ecological 

systems all represent the types of change that prove difficult for humans to control or understand. Yet these types 

of change are pervasive in the n a n d  world and even more common in the world of human affairs where 

economic uashes or political coups can almost overnight radically alter the landscape in which project teams must 

operate. The existence of change of any sort, let alone non-linear change, makes adaptability an essential element 

of conservation projects. Sulprise does not always have to be an enemy; it can also be an ally ifyou know how to 

nun it into an opporhmity to accomplish your goals. 

Condition 3: Our "Competitors" Are Changing 
and Adapting 

The need to stay one step ahead of the competition is clearly evident in the world of conservation projects. 

Logging firms change and adopt new tactics. Poachers use new traps. Commercial land developers are forever 

finding ways of getting around zoning laws. Big busiiess, like sugar producers or oil companies, manipulate 

public opinion by changing public image through the use of expensive advertising. It's a battle. The conservation 

community - including conservation practitioners and managers - must adapt to compete. Unfortunately, with 

rare exceptions, conservation projects are most often managed by governmental agencies or non-governmental 

organizations (NGOs) that have far fewer financial and human capital resources than their competitors. As a 

result, project teams have to be "smarter" in order to succeed and get the most out of the resources that they 

have. Organizations, like human beings, can ofren survive by sticking to one strategy or by changing through a 

mal-and-error process. However, those organizations that are most strategic and can adapt the best and most 

efficiently have the greatest cl~ance of thriving and getting and staying ahead of the competition. 

Condition 4: Immediate Action Is Required 

Despite the constantly and usually unpredictably changing world and despite incomplete information, we must 

never stop conserving biodiversity and managing resources. This is because humans will never stop our seemingly 

inexorable consumption of the earth's biosphere and geosphere. Fishers will not stop fishing, loggers will not stop 

logging, and human populations will not stop growing in size and resource consumption. Therefore, conservation 

projects helping park directors, resource managers, and community conservation groups cannot flag in their 

efforts. To stop is to surrender. 
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Condition 5: There Is 
No Such Thing as 
Complete Information 

The success of humans has, in large part, been 

possible due to our abilities to gather and 

interpret information. In early millennia it was 

information derived from animal mdcs and 

smoke signals, whereas, we are now using 

satellite-based cameras and the Internet. In 

many parts of our lives, particularly personal 

ones, we are used to operating with less than 

complete information. Despite this, we 

typically expect assurance that conservation or 

development decisions will be based on 

complete information. Unfortunately, 

measuring and fully understanding biodiversity 

at a given site is a difficult, if not impossible, 

undertaking. Likewise, social, economic, and 

political information related to human 

populations living in or around the area of 

concern is rarely complete. As a result, 

complete knowledge cannot be a necessary pre- 

condition to design and implement 

conservation policies or activities. 

Conservation practitioners do not have the 

luxury to wait until all the biological, 

ecological, and social characteristics of a given 

area are known and understood before they 

implement project activities. Most often, they 
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must act using only existing information -and they must act quickly to counter some pressing threat. Incomplete 

knowledge of biological and social conditions should not be a barrier to action, but should be used as efficiently 

and wisely as possible to design effective interventions. Important gaps in knowledge must be identitied and 

addressed early in the conservation project in order to make the best decisions throughout the life of the project. 

Condition 6: We Can 
Learn and Improve 

Against the prospect of continuing change, human 

consumption, and habitat alteration is the proven fact 

that humans can and have improved their ways of 

living lightly on the earth. The challenge is to 

stimulate novelty, build in flexibility, adaptability and 

learning, and help conserve the remains of the 

biodiversity left in an already heavily influenced 

world. Success d ultimately only happen to the 

degree to which we can learn and use what we have 

learned to improve our conservation efforts. 
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Specific fields that wc: cons~dted include: 

Science and Philosophy - "The Scientific Method" 

Social Sciences -- "Social Learning" 

Business Management - "The Learning Organization" 

Professional Practice - "Reflection-in-Action" 

Ecosystem Management - "Adaptive Management" 

Elements of adaptive management have also been adopted by many 

conservation and natural resource management projects. In the second part of 

this section, we describe the projects in the three countries that we visited: 

Zambia - The ADMADE, ICANTIPO, and SLAMU Projects 

Canada - The British Columbia Forest Service's Adaptive Management 
Initiative 

Papua New Guinea - The Research and Conservation Foundation's 
Crater Mo~mtain Project 

Each of these sowces contributed to the framework for effective adaptive 

management presented in this guide. 
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Literature We Revie wed 
The Scientific Method 

The most basic concepts behind all adaptive management approaches can be found in the traditions of science and 

philosophy. In the Western tradition, these advances are embodied in the development of the formal scientific 

method. The scientific method has its roots in the work of the ancient Greek philosophers such as Democritus, 

Socrares, Plato, and Aristotle who developed the &st formal elements of logic and reason. This work was then 

further refined through the work of subsequent philosophers like Aquinas, Descartes, Hume, and Kant, and 

scientists like Galileo, Newton, Pastew, Darwin, and Einstein. To represent the "scientific method," we use some 

of the ideas outlined by Robert P i i g  in his book Zen and the Art ofMotorcycle Maintenance. We also briefly 

touch on a few concepts advocated by Thomas Kuhn in his book The Swucture $Scientific Revolutiom and the 

idea of "post-normal" science represented by the works of Silvio Funtowicz and Jerome Ravetz. 

Conditicsns That  rrant Using the  Scientific 

According to Pirsig, at it's most basic sensory level, the universe is "unintelligible, just a kaleidoscopic jumble of 

colors and patterns and noises and smells and pain and tastes without meaning." Pirsig is interested in how 

humans have used the scientific method to organize ow collective understanding of these pure sensory data into a 

pyramid of knowledge about the universe. P i i g  describes the formal scientific method in comparison to informal 

ways of acquiring knowledge as "a huge bulldozer - slow, tedious, lumbering, laborious, but invincible ... it takes 

twice as long, five times as long, maybe a dozen times as long as informal techniques, but you know in the end 

you're going toget it." This formal process is needed because in scientific work "otherwise the problems get so 

complex that you get lost in them and corhsed and forget what you know and what you don't know and have to 

give up." 

A Brief Descriptioes of t h e  Scientific 

Pirsig describes how at its core, the scientific method involves weaving together two kinds of logic. Inductive 

infernce involves starting with observations of the natural world and then arriving at general conclusions based on 

these observations. Induction is thus reasoning &om particular experience to general truths. Deductive infwence 

involves starhg with general knowledge and predicting specific results. Deduction is thus reasoning &om general 

rmths to particular experience. The scientific method involves combining long strings of mixed inductive and 

deductive inferences. ' 

To be truly effective, the use of inductive and deductive reasoning has to be done very systematically so that as you 

add to the pyramid of knowledge, you avoid making any errors on lower levels that could cause the entire 

structure to come crashing down. The formal scientific method involves eight steps: 1) State the problem that you 

would like to change, 2 )  Develop a hypothesis as to the cause of the problem, 3) Design an experiment to test the 

hypothesis, 4) Predict what you think will happen when you undertake the experiment, 5) Implement the 

experiment following the protocol that you outlined, 6) Describe the results of the experiment focusing only on 
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what you have observed and not make any unwarranted inferences, 7) Andy7~ and draw conclusions from the 

results of the experiment without concluding more than you have proved, and 8) Publish the results of your 

experiment so that other pcople can learn fiom your findings and will not have to "reinvent the wheel." 

Kuhn looks at the larger scale of how science operates in general. He defines the collection of knowledge and 

models in any given field as a paradgm. Kuhn argues that the development of paradigms is not a gradual process, 

but occurs in a series of waves in which the greatest advances take place during crisii periods when existing theory 

and the normal modes of sdentific inquiry break down. Funtowicz and Ravetz extend this concept, arguing that 

when dealing with large complex problems like environmental issues, the traditional scientific method cannot be 

used successllly in the face of high stakes, a high degree of uncertainty, and conflicting values held by different 

stakeholders. Instead, they advocate usiig science in a way in which it is "no longer imagined as delivering truth" 

and instead, decision-making becomes a mutual learning process among different stakeholders. 

Social Learning 

Practitioners in a number of different fields began to take the scientific method and apply it to problems that they 

were facing, seeking to turn knowledge into action. One of the earliest of these efforts was in the social sciences 

where practitioners were concerned with the question of how groups make decisions. This work began to become 

h o w n  as social learning. Social learning can in part be traced &om John Dewey's philosophy of pragmatism - a 

theory of getting things done. For Dewey, learning comes &om the interplay between practice and planning 

and then back to practice: 

The plans which are formed ... m g u i d e ~  of reconmctive action, are not dognzm. They are hypotheses to be 
worbed out i n  practice, and to be rejected, corrected, and expanded as they fail or succeed ingiving our 
present experience theguidance it requires. " 

Dewey's influence was seen in the work of a wide range of people ranging from the planner Lewis Mumford, the 

economist Edgar J. Dunn, and even Mao Tse-tung whose essay "On Practice" echoes the same thoughts: 

"Practice, knowledge, again practice, and again knowledge. This form repeats itselfin endless cycles, and with 

each cycle, the content of practice and knowledge rises to a higher level." ' l  To represent this work, we look at the 

field of "social learning" as described by Chris Argyris and Donald Schon in their book Ovganizational Learning: 

A Theory ofAction Perqective. 
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Conditions That Warrant Social Learning 

Argyris and Schon base their work in the need to help organizations function better. According to Argyris and 

Schon, an organization is a collection of people whose members devise rules for making decisions in the name of 

the collectivity. The problem is to try to get the organization to capture knowledge generated so that it does 

not repeat mistakes. As Argyris and Schon put it: 

Org-anizational learning is not the same thing as individual learning, even when the individuals who learn 
are members of the organization. There are too many cases in which organizations know l w  than their 
members. nere are even cases in which the organization cannot seem to learn what every membe~ knows. I4 

A Brief Description of Social Learning 

Every organization has what Argyris and Schon call a "theory-of-action" that guides what activities the 

organization chooses to pursue. Unfortunately, an organization's stated theory may often differ ftom its actual 

"theory-in-use." As a result, as Argyris and Schon state: 

Ovganizational learning occurs when membws $the organization act as learning agents for the 
organization, responding to chanp in the internal and external environments of the organization by 
detecting and corvecting m r s  in organizational theory-in-use, and embedding the results of their inquiry 
in private imager and shared maps of organization ... In both cases, organizational learning consiss of 
remucturing organizational theories of action. '' 

Although these ideas are developed in the context of specific organizations, Argyris and Schon made it clear that 

the same principles apply to society as a whole. 

The Learning Organization 

Dierent schools of thought for managing businesses and organizations have probably been around for as long as 

there have been businesses - it's not that hard to imagine merchants in ancient Babylon or China talking to one 

another in their stalls about the latest strategy for maximizing profit flow and avoiding taxes. In the past few 

decades, however, a number of schools of thought on business and organizational management have developed 

that have begun to converge on similar ideas. Examples of these different schools indude strategic planning, l6 

management by objectives/results, " total quality management, and srmctured flexibility. l9 To represent this 

approach, we focused on the concept of the "learning organization" that is presented in Peter Senge's book The 

Fz9h Discipline: The Art &Practice ofthe Learning Organization. 

Conditions That Vafarrant Learning Organizations 

For Senge, the key condition is that managers are working with systems. A system is a series of interconnected 

factors that affect one another. Because managers are working with systems, they cannot merely focus on part 

of the system, but instead need to use systems thinking. As Senge writes: "Systems thinking is a discipline for 

seeing wholes. It is a h e w o r k  for seeing interrelationships rather than things, for seeing patterns of change 

rather than static snapshots." 20 For Senge, "Today, this systems thinking is important because we are being 
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overwhelmed by complexity. Perhaps for the 6rst time in history, humankind has the capacity to create fir 

more information than we can absorb ... and to accelerate change fir faster than anyone's ability to keep pace." %' 

Furthermore, this complexity is not in the sheer numbers of variables in the system - the detail complexity of 

the system - but also in the ways in which these variables interact with one another - the dynamic complexity 

of the system. '"he complexity of these systems means that those colporations that can deal with it best will 

be the most likely to survive. 

A Brief Description of Learning Organizations 

Senge's approach to developing a learning organization involves mastering five different disciplines. For Senge, the 

key discipline is Wems thinking. One of the main tenets of systems thinking is that all systems have an inherent 

structure that can dictate outcomes and behaviors. In most systems, these kcmrs are not linearly related, but 

instead linked in webs or loops with different factors interacting with each other in different ways. As a result, 

many weU-intentioned efforts to solve problems by focusing on only part of the system can have unintended 

results. At the same time, however, small, well-focused actions can sometimes produce significant, enduring 

improvements, if they're in the right place. Senge refers to this principle as "leverage." Senge's other 

disciplines include developing mental mod& of the system in question, building shared visions of the future that 

you seek to create, enhancing team learning, and promoting personal mastery that involves a commitment to 

lifelong learning. 

Ref lection-in-Action 

Another offshoot of the social learning and organizational development work is related to the work done by 

professionals -practitioners of fields like medicine, law, architecture, and planning. These professions have a 

scientific underpinning of technical rationality that can be traced back to the work of the French philosopher 

August Comte in the early 1800s. The expansion of technical rationality into all fields continued throughout the 

19th and 20th centuries, peaking in World War I1 with the development of the field of operations research, which 

used scientific approaches to track submarines and build nuclear weapons. These successes led to a growing sense 

that all problems could be dealt with through the rigorous application of the scientific method. In the 1960s, 

however, as researchers began to apply technical rationality with little or no success to social and political problems, 

doubts began to creep in about the validity of the approach. A growing movement developed to look at how to 

best help professionals deal with the difficult problems that they are k ing .  To represent this movement, we use 

the ideas outlined by Donald Schon in his book The Reficcive Practitioner, which describes the process he terms 

"reflection-in-action." 

Conditions That Warrant Reflection-in- 

Schon starts by looking at the types of problems that professionals work with. He 6nds that the hallmark of 

these problems is that they are complex, uncertain, unstable, unique, and laden with value conflicts. Whereas 

traditional academics deal with relatively tidy and clean problems that can be solved through rigorous 
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application of technical knowledge, practitioners are faced by these messy problems that are more relevant to 

the real world, but that resist traditional technical based approaches. As Schon states: 

In the varied topography ofprofmionalpractice, there is a high, hardgrozmd where practitioners can make 
effective use ofresearch-based theory and technique, and there is a swampy lowland where situations are 
confusing "merres" incapable of technical solution. The difficulty is that the problems ofthe hi&ground, 
howeverpeat their technical interea, are often relatively unimportant to  clients or to the large society, while 
in the swamp are the problems ofgreatest hunzan concern. Shall the practitioner stay on the high, hard 
ground where he can practice rtgorously, as he zlnderrtands rigor, but where he is conmined to deal with 
problem of relatively little social importance? Or shall he descend to the swamp where he can engage the most 
important and challengingproblems ifhe is willing to forsake technical rigor? ... There are those who choose 
the swampy lowlands. B e y  deliberately involve themelves in meuy, lrut cmcially important problems and, 
when asked to describe their methods ofinquiry, they speak of experience, t&l and error, intuition, and 
muddling through. 24 

A Brief Descri tion of Reflection-in-Action 

Reflection-in-Action is a process that begins by "setting the problem" and "hn ing  the context" in which the 

problem will be dealt with. l5 Next, the practitioner sets up experiments that test his or her understanding of the 

situation. These experiments take place in the context of everyday practice. As Schon writes, the practitioner 

"becomes a researcher in the practice context ... he does not keep means and ends separate, but ... implementation is 

built into inquiry. Thus reflection-in-action can proceed, even in situations of uncertainty, or uniqueness." 

Schon pointed out that the practitioner's experimentation is different fiom that of the traditional scientist: 

The practice context is differentfrom the research coat& in several important ways, all of which have to do 
with the relationship between changing things and undermnding them. The practitioner har an intwea in 
transforwing the situation from what it is to something he likes better. He also has an interest in 
understanding the situation, but it is in the service of  his interea in change. '' 

Adaptive Management of Ecosystems 
and Natural Resources 

In North America, the first few hundred years after Columbus landed saw little or no management of natural 

resources, especially at ecosystem levels. The basic principle behind the '%ontier mentality" was to harvest what 

you could as fast as technically and economically possible and then, when the returns began to diminish, move on 

to new locations. In the late 1800s, however, the obvious shortsightedness of this approach started to become 

apparent with the dose of the kontier. A number of visionary thinkers such as John Muir, Gifford P i o t  and 

Theodore Roosevelt began to realize that it would become important to manage these resources. This realization 

led to the development of federal, state, and local government agencies and non-government organizations, all of 

which were concerned uith managing natural resources. During much of the following century, the natural 

resource management that these agencies and organizations promoted was primarily reactive and focused on 

discrete elements of the overall system. Under this "command and control" approach, a manager was mined to 

focus on a specfic target variable 
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In the early 1970s, policy makers and resource managers became dissatisfied with the traditional procedures and 

principles of resource management and sought some realistic alternatives. In response, a group of scientists led by 

C.S. Holling and Carl Walters began to argue for a new approach to these problems that might address some of 

these concerns. These ideas were developed in the context of resources drawn fiom lxge ecosystems like salmon 

along the Northwest Coast of North America, timber in the Canadian forests, and kesh water in the Florida 

Everglades. The approach was h t  termed "adaptive environmental assessment and management" and was then 

later shortened to "adaptive management." To represent this work, we use the ideas outlined by Kai Lee in his 

book Compass and Gyoscope: Integrating Science and Politin for the Environment and C.S. Holling in his 

introduction to the book Bam'ws and Bridges to the Renewal ofEcosystems and Instz'tutions. 

Conditions That arrant an Adaptive anagement 

Holling and his co-workers outline a number of conditions of ecosystems that warrant taking an adaptive 

management approach as opposed to the traditional command and control approach: 1) ecosystems are complex, 

but everything is not strongly connected to everything else, 2) ecosystems are non-uniform over space and time, 

3) the unexpected can be expected, and 4) eliminating change does not lead to environmental quality. l-n 

addition to these conditions about the nature of ecosystems, there are also conditions about the limited ability of 

a researcher or manager to undersmd the ecosystem that favor an adaptive management approach. As Lee 

states: 1) data are sparse because it is difficult to observe the state of the ecological system and the human 

economy interacting with it, 2) theory is limitedand does not permit deductive logic to extrapolate very far from 

experience, and 3) surprise is unexceptional so that predictions are often wrong, expectations uddfilled, and 

warnings hollow. 30 

A Brief Description of A anagement of Eceasysterns 

An adaptive management approach deals with the uncertainty inherent in managing natural ecosystems by treating 

polides as experiments. As Lee puts it: 

Adaptive management is an approach t o  natural resource policy that embodies a ri@e imperative: polices 
are expm'ments; learn from them ... Adaptive management takes uncwtainty seriously, treating human 
interventions in natural ecosystems as experimentalprobes. Its practitioners tahe special care with 
information. First, they are explicit about what they expect, so that they can de@n methods and apparatus 
to  make measurements. Secona', they collect and analp information so that expectations can be compared 
with actuality. Finally, $bey wanflown comparison into ledming - they correct errors, improve their 
imperfect understanding; and change action and plans. Linking science and human pulpore, adaptive 
management serves m a compass for us to  use in searchingfir a swtainablefittnre. 3' 
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Projects We Visited 
Community-Based Wildlife Management in Zambia 

During our field visit to Zambia we focused primarily on the Administration Management Design (ADMADE) 

project. We interviewed Gilson Kaweche, then Director of National Parks and Wildlife Service at its headquarters 

in Lusaka. While at ADMADE's headquarters of operations at the Nyamaluma Training Institute in Lupande, we 

interviewed Dale Lewis, Technical Advisor, and many of the staff who manage ADMADE (For more information 

on ADMADE, go to www.ADMADE.org). 

During our visit to Zambia, we also spoke to representatives of the Kahe Anti-Poaching (KANTIPO) project 

based in Kahe National Park, and the South Luangwa Area Management Unit (SLAMU) project based outside 

of the South Luangwa National 

Park. We interviewed Stephan 

Forster, General Manager of 

KANTIPO, and Brian Child, 

Technical Advisor to SLAMU 

Project Manager. 

Conditions That 
Warrant an Adaptive 
Management 
Approach 

Zambia is a country rich in 

wildlife. But in recent h e s ,  

wildlife numbers have declined 

precipitously as rural populations 

have grown, hunting has 

intensified, and encroachment 

into national parks has increased. 

Because of a lack of financing and 

~ m c t u r e ,  the Government of 

Zambia has been hard-pressed to 

conaol the internal and external 

threats to its wildlife. In response 

to these threats, the Government 

of Zambia has developed a 

decentralized approach to natural 

resource management in which 

control over wildlife in designated 
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Game Management Areas is given primarily to local communities. In this way, subsistence hunting is monitored, 

poaching by outside forces is tightly controlled, and many of the benefits of commercial safari hunting flow directly 

to the communities. 

Growing out of a workshop that occurred in Lupande in 1983, the Zambian National Parks and Wildlife Senice 

established the ADMADE program. ADMADE is Zambia's official community-based natural resource 

management initiative and is responsible for working in 36 Game Management Areas throughout the counay. 

ADMADE works with communities through Community Resource Boards, which are elected by community 

members. Working with the Government and private sector investors - such as tour and commercial safari 

operators -the Communjty Resource Boards are empowered to make most of the natural resource management 

decisions in their local area. 

ADMADE works to find ways in which communities can manage their wildlife resources sustainably Many of the 

projects supported by ADMADE are designed to promote community development as a way of oaetting threats 

to biodiversity. The major source of revenue for many ADMADE communities is commercial safari hunting - 

safari clients often pay as much as $1300 to $1500 per day for the privilege of hunting in the Game Management 

Areas of Zambia. 

At the Nyamaluma Training Institute, ADMADE trains village scouts, unit leaders, bookkeepers, enumerators, and 

data analysts. It also conducts seminars and workshops for village chiefs, the Community Resource Board 

members, and other community leaders. It also monitors all aspects of ADMADE operations including results of 

scouting patrols, training, community development, and commercial safaris. 

KANTIPO, the second organization we visited, is managed by a board of directors and steered by an association 

of stakeholders including tour and safari operators, lodge owners, National Parks and Wildlife Service, and local 

communities. KANTIPO primarily supports the activities of ant-poaching units in Kafue and also works with 

local communities to 6nd incentives to counteract h u n ~ g  activities. 

SLAMU, the third group we visited, works in the Luangwa area, controlling the South Luangwa National Park 

and the Upper and Lower Lupande Game Management Area. Like ADMADE, SlAMU is a community-based 

natural resource management project. 

Elements of anagement in These Projects 

According to Dale Lewis, "ADMADE is a continually evolving program that actively applies the principles of 

adaptive management to idennfy, test, and rehe  methodologies that support community-based natural resource 

management." ADMADE monitors wildlife throughout the project area primarily through village scouts. These 

scouts accompany safari operators to collect hunting data and ensure that they follow the rules. Data collected 

through these efforts are used to ensure that proper fees are paid to the Govcrmlent of Zambia and local 

communities. They are also used to contindy adjust hunting quotas. The scouts also conduct regular patrols 

and collect data on poaching, illegal fish camps, and encroachment into the national parks. ADMADE has been 



28 I ADAPTIVE MANAGEMENT: A Tool for Conservation Practlrlonem 

carefid to understand the local conditions that drive overhunting in the GMAs. It has invested considerably in 

data collection and analysis, and according to Dale Lewis, "From such analysis, additional questions can be asked 

as to how best adapt ADhf!.DE to these variables in achieving biodiversity conservation, supporting community 

development needs, and promoting private sector profits." 33 

The other two projects we visited also demonstrate characteristics of adaptive management approaches. 

KANTIPO utilizes a very systematic approach to determining threats, identifving strategic issues to address, 

developing objectives, planning activities, and monitoring results. The foundation of all of this work is a project 

"cause-effect" model in which project managers analyze the core problems affecting the Kafue National Park. The 

SLAMU project staffhave made considerable iuvesunents in problem analysis, goal setting, and data collection and 

analysis. 

Natural Resources Management in British Columbia, 
Canada 

Of the three projects we visited for this study, the British Columbia (BC) Forest Service initiative is the one 

that is most explicitly doing adaptive management. We first learned about the BC Forest Service's adaptive 

management work while on the Internet looking for information on adaptive management. Staff of the 

BC Forest Service have been prolific in developing tools to make the previously highly technical and 

somewhat academic concepts of adaptive management much more accessible to practitioners in the field 

(For more information, go to www.for.gov.bc.ca/hfp/amhome/amhome.htm). One result of their 

efforts is A n  Introductory Guide t o  Adaptive Mana~enzent for Project Leaders and Participants (available at 

www.for..gov.bcca/hfp/amhome/inmgd/t~) Their guide provides an introduction to the concept of 

adaptive management as it is being implemented by the BC Forest Senice, and is an excellent resource for project 

managers anywhere in the world. During our visit to BC, we spoke with Brian Nyberg and Brenda Taylor in the 

Victoria offices. We also visited the Kispiox Forest Dismct headquarters in Hazelton where we spoke with Norm 

Bilodeau, Doug Steventon, Dave Maloney, and other staff 

Conditions That rranl an Adaptive anagement 

The BC Forest Service of the Ministry of Forests is responsible for managing the timber, range and recreation 

resources of British Columbia's unreserved public (Crown) forest land, which covers two-tkirds of the province 

(about 59 d o n  hectares). " About one-quarter of this land is managed for commercial timber harvesting, while 

the other three-quarters are managed for non-commercial timber values, including recreation and cultural heritage. 

Each year, about one per cent of provincial forest land designated for timber production is harvested. 

Within the BC Forest Service, the Forest Practices Branch is responsible for managing the preparation, update, 

assessment, and refinement of all aspects of provincial forestry policy and standards. Branch staff members provide 

expert advice and technical support to a broad array of clients, particularly operations field staK They also assess 

the effectiveness of forest planning and forest practices standards and propose legislation, policies and procedures 

to help achieve the minisay's goals and objectives. 
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Elements of Adaptiive anagernent in This Initiative 

One of the key initiatives of the Forest Practices Branch is adaptive management. This initiative includes several 

components, including the production of educational materials, training programs, advice and support for various 

project teams, and development of a set demonstration projects where adaptive management is being applied to 

local issues. In particular, managers in the BC Forest Service use adaptive management as a way of efficiently 

managing BC's timber resources. According to the BC Web site: 

?orest ecorystems are complex and dynamic. As a result, our understanding of ecosystems and our ability to 
predict how they will respond to management actions is limited. Togther with changing social values, these 
knowledgegaps had to uncertainty over how best to manage British Cohmbia's forests. Despite these 
uncertainties, forest manajers must make decisions and imphmentplans. Adaptive management is a way 
for forest managers to proceed responribly in the face of such uncertainty. 

One of the most important features of the BC Forest Service's work is that it focuses on local resource managers as 

the agents of adaptive management. While it acknowledges that scientists are needed to wry out speciiic research 

that may be required to answer specific questions, the BC Forest Service seeks to help project managers use sound 

scientific and management principles to improve decision making. Examples of specific questions that the project 

managers have considered include: What are the effects of different types of logging road crossiigs on a sneam's 

ability to provide fish habitat? Or what are the effects of different levels of timber harvesting on the breeding 

success of key bird species? 
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Community-Based Natural Resources Management in 
Papua New Guinea 

The focus of our visit to Papua New Guinea (PNG) was the Research and Conservation Foundation (RCF) based 

in Goroka in Eastern Highlands Province. We have been working with RCF for the last few years through their 

involvement in the Biodiversity Conservation Network (For mote information, go to www.BCNet.org). We 

inteniewed John Ericho, RCF's General Manager, and Robert Bio,  Manager of the Crater Mountain Project. 

Papua New Guinea is reknown 

for its spectacular biodiversity. 

From the interior highlands to 

the coastal plains and coral 

reefs, PNG is home to birds of 

paradise, tree kangaroos, and 

marine invertebrates. Papua 

New Guinea is also blessed 

with an extraordinary cultural 

diversity. Most human 

populations in the highland 

live in relative isolation and 

population pressure on natural 

resources is relatively low. 

RCF grew out of efforts to conserve the Crater Mountain Widlife Management Area, which covers over 2,600 

square kilometers. The site spans a wide range of elevations (150-2,100 meters). Primary forest blankets the 

lower elevations, while alpine scrub and grasslands occur higher up. Crater Mountain is home to over two 

hundred bird species, of which 49 are endemic to the region, and 84 mammal species, ofwhich 15 are endemic. 

Crater Mountain is also home to under a thousand people who are divided into 21 traditional clans across two 

distinct linguistic groups. Although the area currently has a low population density, a number of threats loom 

including indusmal logging, mining, and oil drilling. These threats are compelling because the companies that 

would like to access the natural resources of the Wildlife Management Area are offering the local residents who 

own these resources, relatively large amounts of money compared to their current incomes. 
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To address the threats to biodiversity, the Crater Mountain project team was formed by RCF working with the 

Wildlife Conservation Society. The team works in partnership with numerous national and international NGOs, 

the government of Papua New Guinea, and the local landowners. The project has established several locally 

owned and operated research and ecotourism and handicraft production enterprises. The tourism enterprises 

provide lodging and guide services for visiting scientists and for tourists interested in experiencing the natural and 

cultural wonders of the Crater Mountain area. The project has been working to develop a management plan that 

provides for both biodiversity conservation and enterprise sustainability. 

RCF also executes community development initiatives as incentives for conservation for the local people of the 

Crater Mountain Wddlife Management Area. Though these initiatives are not directly linked to conservation, 

significant community development initiatives are being identified and implemented according to the wishes and 

aspirations of the landholders. RCF envisions that helping the landowners to meet their needs will assist in 

establishing concrete landholder commitment to RCF's conservation work. As part of this strategy, the RCF 

Conservation Education Program is designed to raise public awareness in the Crater Mountain Area as a way to 

develop the knowledge and capacity of local landowners so that they can independently manage the Crater 

Mountain project in the future. 

Elements of Adaptive anagernent in This Initiative 

RCF is a relatively young conservation organization that has evolved considerably since its inception. In 1994, 

RCF began taking a much more systematic and strategic approach to project planning and management as part of 

the Biodiversity Conservation Network. Project staff developed a conceptual model of their project and detailed 

management and monitoring plans so that they could learn about the effects of their interventions. Since that 

time, RCF has been implementing these plans and has collected a good deal of data about various elements of the 

project. RCF has on a number of occasions formally revisited and revised their model and plans and is constantly 

working to develop their organizational learning capabilities. 
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STEPS IN THE PROCESS 

ADAPTIVE MANAGEMENT INCORPORATES research 

into conservation action. At its core, adaptive management ulvolves the 

integration of design, management, and monitoring to systematically test 

assumptions in order to adapt and learn. 

Ln a conservation project context, adaptive management is about 

systematically trylllg different actions to achieve a desired outcome. It is not, 

however, a random trial-and-error process. Instead, it involves several specific 

steps described below and in the adaptive management cycle diagram in Figure 2: 

START: Establish a Clear and Common Purpose 

STEP A: Design an Explicit Model of Your System 

STEP B: Develop a Management Plan that Maximizes Results a] 

STEP C: Develop a Monitoring Plan to Test Your Assumptions 

STEP D: Implement Your Management and Monitoring Plans 

STEP E: Analyze Data and Communicate Results 

ITERATE: Use Results to Adapt and Learn 

In this section, we go through the various steps in this 

cycle. For each step, we first define what it means in the 
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context of conservatio~l projects. We then turn to our theoretical and 

practical sources to  illustrate why this step is important. 

As we will see later, a key premise of this cycle is that adaptive management 

must be carried out by the same people who are responsible for project design 

and implementation. In other words, adaptive management must be done by 

your project team. It cannot be left solely to either outside experts that are not 

involved in project management or to a special research team that is solely 

chasged with loolung impassively at the potential project outcomes while the 

rest of the team sits aro~md waiting for their results. You and your colleagues 

are the researchers - you are responsible for testing your own assumptions. 

Trained scientists can help you answer some questions a b o ~ ~ t  the effectiveness of 
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STARE 
Establish a 
Clear and 
Common 
Purpose 
The starting point for adaptive 

management involves clearly defining 

what it is you are trying to achieve with 

your project. If you don't know where 

you want to go, chances are you won't 

get there. Once you are clear about what 

the purpose of your project is, you can 

then determine how you are going to get 

there -what intermediate steps along 

the way you must take. Establishing a 

clear p q o s e  enables you to develop a 

benchmark for measuring success. 

Establishing a common purpose enables 

you to develop effective collaboration 

I 
among the different members of your 

project team. 

As outlined in Measwes $Success, to 

establish a purpose or vision for your 

project, you need to first determine, 

broadly speaking, what the mission of 

your project or organization is. 36 Are 

you primarily interested in forest 

conservation? In developing the 

economic welfare of the local 

community? In improving the health 

standards in the region? To be effective, 

you and the members of your project 

team must agree on a common mission. 

Furthermore, you must also negotiate a 

common vision with the other groups 

FIGURE 2. The Adaptive Management Cycle 

participate in your project and what 

this is clear, Step A involves assess 

determining the major threats to b 

Using a conceptual model, your p 

involves'using this model to devel 

that outlines the results that your 

and the specific actions that your t 

them. Step C involves developing 

your progress in implementing the 

implementing your actions and m 

analyzing the data collected dun 

audiences. Finally, you use the re 

the project and learn how to do p 

on feedback information. you may 

model, management plan. or monit 
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that you will be working with. As shown in Figure 3, it's okay if you and the other groups working together have 

different missions, as long as you can agree on a common vision for the project. 

Once you have established your broad mission, you then need to determine the tapjet condition for your project. 

A target condition is the specific state of the world that you want to focus on. For a conservation project, this 

target condition might be, for example, "the forest in a certain area" or it might be "the marine resources used by 

residents of a village." Next, you transform your target condition into a clear operationalgoal for your project. 

To do so, you need to think about what changes to this target condition you would like to either see happen or 

prevent. In the examples above, these changes might be "to conserve the forest" or to "promote sustainable use 

of the marine resources." Finally, you need to make sure that your project partners have a similar goal. 

Create a Benchmark for Measuring Success 

Establishing a clear vision gives your project meaning by defining a dear destination that you are trying to reach. 

Establishing a clear goal provides your project with a marker that you can use to measure your success in reaching 

this vision. Ultimately, effective adaptive management requires knowing both where you are today, and where you 

want to be tomorrow As you work toward your goal, you can gauge the extent to which you are achieving it and 

can then adjust your actions to optimize your realization of this goal. Without a goal, you have no standard 

against which you can compare progress and no device for measuring progress. Without a clearly defined goal, 

anyone mana@g a project can claim success at any time by merely saying at the end that whatever was achieved 

was the desired outcome. By being clear about your goal at the beginning of a project pou are placing a stake in 

the sand, making your intentions clear, and defining in advance what constitutes success. You are providing 

FIGURE 3. Groups With Different 
Missions Can Implement a Joint 
Project 

yourselfthe means to measure your own progress. 

The theoretical sources that we reviewed emphasize the need 

to be clcar about what you want to achieve. Pirsig states that 

the &st step in the scientific process is to "state what 

condition you would like to change or affect." 37 Similarly, 

Schon states that problem solving starts with "problem 

setting, the process by which we define the decision to be 

made, the ends to be achieved, the means which may be 

chosen." j8 And Senge states that developing a successful 

learning organization depends on integrating two visions: 

1) An idealistic vision of the future that clarifies what is 

importaut to us and helps us !sow what we really want to 

achieve, and 2) An honest and accurate vision of current 

reality that tells us where we really are relative to what we 

want to achieve. j9 
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Many of the project teams that we spoke with also agreed that establishing clear goals is important to provide a 

h e w o r k  for measuring success. Dale Lewis of the ZAMBIA ADMADE PROJECT described how ADMADE is 

very good at measuring the effects of its program. "For us, data collection is very much focused on the 

dependent variable such as species diversity and population numbers of key species." In a similar fashion, 

Stephan Forster of the ZAMBIA KANTIPO PROJECT described how they use the numbers of key animals as the 

measure of their success. In this case, since it can be hard to count animals directly, they can "monitor behavior 

of animals as a proxy for animal 'health."' 

Promote Informed Collaboration 

Establishing a clear goal also helps ensure that the different members of your project team understand and agree 

on a common end. This step is particularly important to projects that have multiple parmefi and that seek to 

address both conservation and development issues. If one group is primarily interested in conservation and the 

other is primarily interested in development, then unless this difference is dearly understood at the start, it will 

likely lead to conflict later on. These conflicts will lead to decreased efficiency in project implementation and a 

higher likelihood that nothing lasting will be achieved. However, groups that have different missions can work 

together - as long as they are clear about what their specific goal is in working together and how they might 

complement one another in the context of the project. 

The theoretical sources we reviewed agree that clarity about what you want to achieve is also essential to team 

cohesion. If all team members know what it is they are working towards, then there is a higher likelihood that 

they will all work together. As Senge writes regarding his discipline of Shared Vision, "One is hard pressed to 

think of any organization that has sustained some measure of greatness in the absence of g o b ,  values, and 

missions that become deeply shared throughout the organization." " 

In our discussions with the project teams, we learned that adaptive management is not a tool for deciding what the 

broad goal of your project should be. Instead, it can only be effectively used once you and your partners have 

determined what your goal should be. As Brian Nyberg of the BC FOP.ESTRY INITIATIVE said: 

I t  is vital that bejore you begin, tveryone understands what is on the table and what is not. Before you can 
start working on a n  adaptive management design for a project on agiven piece of land, you must decide 
what the values are to which the land isgoing to be dedicated. Anyone who came to the meeting had to 
decide, for exanzple, that forestry would be purmed on part of the land base. The decision to allocate the 
land to foremy had already been made and those who wished it could all be a park were not involved. You 
have to have limited the option space. 

Brian went on to say, "Yon need to spend time before workshops making sure that the common purpose is 

agreed upon. Adaptive management is much more effective if you know what you're trying to achieve." In a 

similar fashion, Dale Lewis of the ZAMBIA ADMADE P R O J E ~  said, "It is very important for everyone to have a 

very good understanding of 'why' we do things and how we learn. We do this as a team, we discuss 

everythmg, to ensure we are all working for a common goal." 
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The project teams also discussed at great length the problems they faced because of conflicting goals among 

different stakeholders. Dale Lewis of the ZAMBIA ADMADE P R O E ~  described how many of the challenges that 

they encountered occurred because "if you were to ask everyone what ADMADE is about, not everyone has the 

same understanding of the goals ofADMADE ... at the institutional level, ADMADE is about conservation. At the 

community level, however, ADMADE is about development to meet the needs of local people." John Ericho and 

Robert Bino of the PNG PROW agreed, saying that although the project was set up to achieve conservation 

goals, the local community is more interested in development. As a result, there has been a great deal of confusion 

that has hindered the project. It even led to a situation where, as John said, "the villagers in Crater got together 

and some hot heads said 'these guys have been here for five years and they haven't done anythmg so let's kick 

them out."' To deal with th is  problem, they had to develop "Two sets of objectives - one set of objectives for 

conservation and one set for development. We need to work together because they have the forest and we want 

the forest. So we had to sit down with them and help provide the services that they want." 

STEP A: Design an Explicit Model of 
Your System 

Once you have set your broad goal, the next step in adaptive management involves developing a shared 

understanding of the conditions at the site where you are working. Most conservation projecn take place in 

incredibly complex situations. Project managers have to understand the complicated ecosystems that they are 

working in. If this were not enough, they also have to understand the cultural, social, economic, and political 

systems that iduence the behavior of the many stakeholders at the project site. And all of these different 

ecological and human factors interact with one another in dynamic and unpredictable ways. 

Getting an understanding of the system is typically done through the development of a model. Models are 

simplified versions of reality They are important for a number of reasons. They help you to organize information. 

They provide you with a &mework for comparing alternative c a m s  of action. They provide an intellectual 

paper nail that lets you see what the chain of logic was behind a given action. And finally, they provide a vehicle 

for members of your team to work out a shared view of what is being managed and how the management should 

be done. 

There are many ways of representing key factors, conditions, and relationships that influence biodiversity 

conservation at a given project site. In out book Measztres of Success, we outline one process for consuucting a 

conceptual model of your project site. A conceptual model is a diagram of a set of relationships between certain 

factors that are believed to impact or lead to your target conservation. 41 A good conceptual model presents a 
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picture of the situation at your project site, showing the assumed linkages between the various direct and indirect 

threats that affect your conservation target. In abstract form, an initial conceptual model for a conservation and 

development project looks like: 

Collect Relevant Information and Compare Alternative 
Courses of Action 

A good model enables your team to lay out what you think is happening at the project site -it provides a place 

to collect your team's current knowledge of the existing conditions. Your model should be based on all available 

information including secondary sources, government records, and most importantly, a thorough needs assessment 

conducted with the stakeholders at your project site. Once you have collected this information, the model can 

then help you determine appropriate interventions. 

The theoretical sources that we reviewed all talk about the need to develop a formal model of the system that you 

are working in. For example, a key discipline of Senge's involves using "mental models" that determine not only 

"how we make sense of the world, but how we take action." " He even goes as far as to propose computer-based 

'microworlds' that busiiess managers can use as "settings for both crafting visions and experimenting with a broad 

range of strategies and policies for achieving those visions." 43 Schon talks about how 'problem solving' begins 

with using models to do 'problem setting,' saying that: 

In realworld practice, problems do not present thenzselves to  the practitioner asgivens. They must be 
conmctedfiom the materials ofproblematic situations which are puzzling, tvoublin& and uncertain. In 
order to convert a problematic situation to a problem, a practitioner must do a certain kind of work. He 
must make sense of an uncertain situation that initially makes no sense. 
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Lee states that models help to organize information, saying "the usual experience with ecosystem data is that 

there is not enough to define the biology with any confidence, but far too much for a single human mind to 

assimilate. Models are indispensable simply to do routine bookkeeping on large quantities of data." " Lee also 

states that once a model has been constructed, it can be used by a manager to compare the potential impact of 

different policies by testing simulated "what-if' scenarios to test the structure of assumptions built into the 

model. % And finally, Argyris and Schon start their discussion of learning organizations by asserting that "all 

deliberate action has a cognitive basis that reflects the norms, strategies, and assumptions or models of the world" 

ofthe individual or group undertaking the action. This basis is the group or individual's themy of action. They 

go on to use mathematical language to describe how this theory fimctions saying that this theory of action is 

basically a guide for the problem: "In situation S, if you want to achieve consequence C, under assumptions a...n, 

then take action A." " 

The practitioners that we spoke with described finding extensive information about their project site and using 

models to help them sort it out. For example, Stephan Forster of the ZAMBIA KANTIPO PROJECT described 

how when his project started, they invested in reviewing the secondary data and literature available on Kahe to 

learn about the area and ended up with a great deal of information. They then started using a problem tree 

methodology to sort out the information that had been collected. Likewise, Norm Bilodeau of the BC 

FORESTRY INITIATIVE said: 

It is impmtant to  recogniz that a model is only a representation of realicy and as such is only useful as a 
guide. All modelr are to  some degree wrong, otherwise they would not be models. However, modelr when 
created and used in a realistz'c fashion, actually act like an "organizer." Theygather complex and wide 
ranging information and procex so that it zJ more tangible. More specifically they allow us to  consider the 
intewelationships that are imporsible fw us t o  fullygrasp at a discrete moment of time. 

Likewise, Brian Nyberg of the BC FORESTRY INITIATIVE described why it was critical to use a model to 

develop a management plan for 40,000 hectares of forest, saying that, "The need for a model becomes 

much greater t o  simply explore all the complications associated with that large an area over a long time 

frame. Nobody can wrap their mind around it, so we are trying to spend much more time on the 

modeling aspects of the ecosystem management." 

Create a Framework for Learning 

A good model also enables your team to predict the positive and negative impacts of your activities. These 

predictions will provide the fouudation for learning later on. Once your activities are implemented, you can then 

go back to your model and see ifyour assumptions were correct. You can thus use your model as a foundation for 

learning as you move through the project cycle. 

AU of the theoretical sources that we reviewed highlight the importance of using a model to make predictions 

that can be checked over time. For example, Pisig states that a key step in the scientific method is to use your 

understanding of the system to predict what will happen once you undertake an experiment. 48 Lee states that a 

model provides "an intellectual paper trail" that provides "a way of understanding the chain of reasoning that 
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leads from database to output." He goes on to say that constructing a model is "crucial if learning is to be 

possible: without an understanding of how one's model of reality works, it is impossible to go back and 

improve that understanding when reality fails to agree with prediction." ' 9  

Some of the practitioners that we spoke with had developed explicit models of their projects. These projects found 

their models to be very helpful in creating a record of their own thinking. For example, John Ericho of the PNG 

P R O J E ~  said, "I think for me and Robert, it has been very helpful to go through this process of writing a 

conceptual model and then coming back and having a look a t  it as the project goes on." Brian Nyberg of the BC 

FORCSTRY INITLPL[TVe also mentioned that models are important to help new personnel understand what is 

occuning and to create a "legacy of knowledge." He said: 

Ij'we're taaing about some sort of expevimental program that requires tending over a period of  decades or 
more, you can count on there being many changes ofthe personnel involved in the program. So how do yon 
make sure each mccessive manager is able to nnderstand what hasgone on befizbasd? A imple model 
makes it easy for someone to pick it up and say, %is is what they were thinking.." 

The operative word here seems to be "simple." Several of the practitioners that we spoke wirh described that if 

models were too complex, they became useless or even counter-productive. For example, Brian Nyberg of the BC 

FORESTRY INITIATIVE said that on occasions, he became very eustrated with complex computer models. He 

described being involved in creating an elaborate simulation model that looked at the relationsdip between deer 

and elk and their habitats in coastal forests. He said, "It looked very neat and tidy," on the screen, but "these 

simulation programs never worked in the real world. We poured in all this money and time and effort, and people 

stayed up all night and my conclusion at the end was that it told us essentially what we already knew before we 

started. The model gave very precise and unreliable predictions based on very imprecise knowledge of the 

modeled system." He goes on to condude that the key for us is to "simplify the mathematically focused adaptive 

management stuff that's in the literature -you have to ensure that whatever is produced gets used." 

Synthesize Different Perspectives 

Another important reason for creating a model of your site is that it enables people to make their different 

perspectives explicit and to then work out a shared understanding. People often seem to believe that other people 

see the world in more or less the same way that they do. If you ask a diverse group of stakeholders to develop a 

model of a given site, they will often act offended and claim that it will be easy to do. Many hours later, however, 

they are still there at the table, arguing about what causes what and what factors are most important. 

The theoretical sources that we reviewed support the importance of using a model to create a common 

understanding of the situation in the system where you are working. As Lee says: 

The procers of building a model is a way ofworking out a shared view ofwhat is being managed and how 
the managingshonld be done. Often thatprocers is conducted by a diversegroup ofpeople drawnfiom 
dzfferent organizations, some ofthem organizations with conficting interens ... when this happens, model 
building becomes a way of negotiating. " 
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In a similar fashion, Senge proposes using models to "make your reasoning explicit and encourage others to 

explore your views ... and provide different views." He goes on to say: 

&r mental models deternine not only how we make sense of the world, but how we take actio *...Why are 
mental models so powerful in affecting what we do? In  part, because they affect what we see. Two people 
with different mental models can observe the same event and describe it differently, because they've looked a t  
different details. When you and I walk into a crowded party, we both take in the same basic sensory data, 
but we pick out diffwent faces. As psycholgists say, we observe selectively. This is no lea ttuefor supposedly 
"objectiveu observers such as scientia than f m  people ingeneral. As Albert Einstein once wrote: *&r 
themies deternine what we measure.> 5' 

And in a s i i a r  fashion, Argyris and Schon state: 

When the task is large and complaz, most members are unable to use,face-toface contact i n  mder to compare 
and adjust their several imager of  organizational theory-in-use. Thej require external refirences. There 
mwst be public representations of mganiiational theoryin-use to which individuals can r f ~  This is the 
fitnction of organizational maps. These are the shared descriptions of organization which individuals jointly 
construct and me toguide their own inquiry. They include, for example, diagrams ofwork flow, 
compensation charts, statements ofprocedure, even the schematic drawings of office space .. ...they describe 
actual patterns of activity, and they aregzlides to fitture action. 52 

Many of the practitioners that we spoke with agreed that models were usefid for bringing different perspectives 

together. Brian Nyberg of the BC FOFWIW INTTWTIVE said that, "Many of the people who come to our 

meehgs already have a common model of how they think things work. The more heterogeneous the group, the 

more important the jointly-developed model." He went on to say that the name of the model is not important, 

but that, "What is important is that people have a common understanding of their assumptions, be it a model or 

boxes and arrows, or literally pictures. It is crucial to have a model that everyone understands." Other 

practitioners that we interviewed had not necmily  developed explicit models of their project. But these 

practitioners agreed that they had at least implicit models. For example, Dale Lewis of the ZAMBIA ADMADE 

PROECT said, "there is a shared model that is implicit in every key person's mind - a kind of internal conceptual 

model." Furthermore, in talking about the problem of getting new project staff to understand the vision, Lewis 

said, "Boy it would be great to have something like that." 

STEP 9: Develop a Management 
Plan That Maximizes Results and 

After you have developed a model of your site, the next step in adaptive management involves figuring out what 

actions you are going to talc If you were starting your project with this step, trying to figure out what actions to 

take would undoubtedly be an overwhelming process. In any given system, there are generally hundreds if not 

thousands of different things you can do. Despite the wealth of options, you only have limited staff, limited 

money, and limited time. You can't do everything. Furthermore, you will probably be unsure what a given action 

will produce. So how do you decide what to do? In some of the worst cases, practitioners seem to just tty 
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different actions more or less blindly, hoping that they will work. At the other extreme, some practitioners seem 

to have settled on a small subset of actions - like environmental education, sustainable agriculme, or smct 

protection - that they believe will necessarily lead to conservation in all situations. Not surprisingly, the results of 

these interventions are usually mixed at best. 

However, if you've developed a conceptual model of your project site that shows your target condition and the 

threats to it and other factors that affect it, then you are in a much better position to figure out what steps to take. 

The key here is to develop a project nzanagementplan that outlines the factors that you want to affect and the 

specific actions that you will undertake to change them. Instead of focusing on the actions that you d ultimately 

take, first think about the specific results that you want to achieve and then base your selection of activities on how 

best to achieve them. By doing so, you can maximize your potential to leverage change on the system with the 

resources you have. You can also set up experiments that will help you learn which actions work and which do 

not. And finally, you can make more informed decisions as to how to balance the risks of action and inaction. 

Developing a management plan starts by ranking the various threats that you have identified in your model and 

deciding which are causing the biggest problems and which are most easily addressed. Once you have selected 

which threats you think you might want to address, you then use your model to determine which factors linked to 

those threats you might be able to change to thus change the threat. After selecting a factor that you think you 

can affect, the next step is to develop a specific objective for that factor. As outlined in Measures of Succes, 

objectives are specific statements detailing the desired accomplishments or outcomes of a project in relation to 

specific factors. 53 Once you have developed the speciik objectives that you want to accomplish, the next step is to 

develop the activities that will enable you to accomplish this objective. Activities are specitic actions undertaken by 

project staff to reach each of the project's objectives. 54 The key to the management plan is that each objective is 

targeted at a specific factor in the model that is linked to the target condition. If the theory is correct, compledng 

all of the activities will enable the project to meet its objectixes and ultimately change the target condition. In 

simpMed form, a final conceptual model that includes activities and objectives looks like: 
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Maximize Leverage 

Using your model to select your actions can help your team to figure out which threats you need to address. It 

also enables you to figure out how to most effectively use your resources to counter these threats. Ideally, it will 

let you determine how you think that you can get the most impact on the system for the least effort. Perhaps 

even more importantly, you can also use your conceptual model to decide what actions you are not going to take. 

For example, if your model shows that using a certain tool is not going to impact the key threat factor or is not 

going to have sufficient impact, then you don't want to be wasting your project's money and time using that tool. 

The theoretical sources that we reviewed underscore that too often managers seem to make decisions in an 

unsystematic fashion. As Senge writes: 

Many Ame~can managers are too bug running to  "think on their feetn Even when there is ample time fm 
refiction and the faciliq for rewiming all manner ofrelmant information ... most managers do not refict 
care$lly on their actions. Typically managers ... adopt a rtrategy, then as soon as the rtrategy starts to run 
into problem, they switch to another strategy, then to  another and anothtxmanagers may run though 
three to  six different strategies, without once examining why a strategy seem to be failing or articulating 
spectfkally what they hope to accomplish through a change in strategy. Apparently, the 'Ceady,jiw, aimn 
atmosphere ofAmerican corporations has been fully assimilated and internalized by those who live in that 
atmosphere. s" 

To counter this problem, the sources we reviewed emphasized the need to select actions based on your model. 

For example, Argyris and Schon discuss how one of the most important parts of the planning process is to figure 

out what you are going to do, saying that all groups need three maps: 

nefirst is a map o f  where the organization is; the second is a map of where it wishes togo; the third is a map 
ofhow togetfiom here to  there. Without the third map, knowing where you are may be interesting, but not 
helpful for change; knowing where you would like togo becomes an exercise in abstractions; and knowing 
only boh can lead m&stration and a sense ofhelplw~z~rs. 

Most of the sources also discuss how it is important to select these actions in a systematic fashion to maximize your 

impact on the system. Senge emphasizes that small, well-focused actions can sometimes produce sigdicant, 

enduring improvements, if they're in the right place. Senge refers to this principle as "leverage" and states that 

"tackling a dif6cult problem is often a matter of seeing where the high leverage lies, a change which -with a 

minimum of effort - would lead to lasting, significant improvement. He goes on to describe how the most 

effective way to change a system is to "change the behavior of the system ...[ by] idennfying and changing the 

limiting factor," Likewise, Holling and his colleagues realized that although ecosystems are complex, everything 

is not strongly connected to everytlung else. Instead, ecosystems are non-uniform over space and time. As a 

result, actions changing one part of the system can have dramatic effects on another part of the system. The key is 

to understand the system we1 enough so that you know where these higb leverage points exist. 

Robert Bimo of the PNG PIIOJ!&T team echoes this concept when he said, "Our conceptual model assists project 

managers and planners to consider all factors affecting and iduencing the project instantaneously and holistically. 

An important advantage is that an intervention activity that impacts a variety of factors instead of one can be 
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identified and capitalized on. This benefits the project by reducing the costs of project activities and maximizing 

the scope and intensity of the leverage." 

For the most part, however, the project teams that we spoke with put a fair amount of thought into deciding what 

actions to take, but had notnecessarily been completely systematic in this process. For example, Brenda Taylor of 

the BC FOWSIW I m m  described how members of their agency went about aying to solve a problem caused 

by destructive parties that were being held at campsites that they were managing. She said that the team certainly 

considered various options and responses ranging &om hiring on-site supervisors to having police conduct spot- 

checks to physically "hardening" the site against potential damage. But as she said, "I don't think we went about 

it in a systematic way looking at the linkages, but I think we did think about them." She goes on to describe how 

they used cost and potential effectiveness as their primary criteria for selecting actions. 

Treat Your Actions as Experiments 

Although ideally you will be looking for high leverage actions, in most cases it may not be completely clear what 

the best activity to take might be. This problem typically occurs when your understanding of the situation is not 

complete or uncertain. In these cases, you will want to at least try one action and make predictions as to what the 

results will be. If it works, great. If not, however, then you can learn &om the results and try something else in 

the future. You might even want to try implemenfing two or more different actions to be able to compare them 

more systematically Taking action while co&-onting uncertainty is what adaptive management is all about. 

This difficulty in finding the high-leverage actions is perhaps best summed up by Senge who says, "the only 

problem is that high-leverage changes are usually highly nonobviow to most participants in the system." 59 

Because of this uncertainty, it becomes necessary to experiment through one's actions. As Schon says, "in the 

most generic sense, to experiment is to act in order to see where the action leads to." Holling and his colleagues 

agree, stating that ifa policy is viewed as a hypothesis, then the implementation of that policy becomes the 

mechanism by which the hypothesis is tested or evaluated. As Lee puts it, "adaptive management is highly 

advantageous when policy makers face uncertainty." He goes on to say: 

Because human underamding of nature is imperfct, human interactions with nature should be 
experimental. Adaptive management applies the concepts of experimentation to the densign and 
implementation of natural resource and environmental policies. An adaptive policy is one that is desgned 
from the outset to  test clearly formulated hypotheses about the behavior of an ecogstem being changed by 
human use ... Ifthe policy mcceeds, the hypotheis is affirmed. But ifthe policy fails, an adaptive dm& dl1 
permits learning, so that&ture decicirions can proceed ?om a better base of understanding. 

To deal with the problem posed by uncertainty, the theoretical sources that we consulted all emphasize the 

importance of experiments and discuss different types of experiments that can be undertaken. Holling and his 

colleagues describe two main types of experimentation. 

Passive experimentation does not involve experimental manipulation of the system being studied. 

Instead, passive experimentation works best in systems that have a high degree of variation. This variation 

creates ''natural" controlled experiments enabling managers to test the validity of their assumptions without 
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intervening themselves. For example, a patch of forest being harvested using state-of-the-art methods can be 

compared to a similar patch of forest that is not being harvested. A major advantage of the passive approach is 
that it tends to be simpler and cheaper to implement. A disadvantage, however, is that it ignores the 

uncertainty surrounding the policy and basically assumes that it is correct. 

Active experimentation, on the other hand, embraces both uncertajnty and deliberately expe~imental 
management policies. In pursuing an active experimentation approach, a manager will try multiple strategies to 
determine which one is most effective. For instance, the forest manager may try several different harvesting 

options in different sections of the forest. This deliberate experimentation is more expensive to implement. 

Furthermore, trying multiple policies necessarily means that sub-optimal ones are being med which will impose 
a short-term cost in terms of resource output. The pay-off, however, comes in enhancing the long-term 

learning about the system. Holling and his co~cagues emphasize that adaptive management fundamentally 

involves acave experimentation. 

There are many ways in which to do active experimentation. Schon identifies several types of experiments that the 

practitioner can undertake including: 

Exploratory Experiments -When action is undertaken only to see what follows, without 

accompanying predictions or expectations. 

Move-Testing Experiments -When action is taken in order to produce intended change 

Hypothesis Testing Experiments - When action is undertaken to discriminate among competing 
hypotheses. 

Schon states that reflection-in-action involves a combination of all of these types of experimentation, 'When the 

practitioner reflects-in-action ... his experimenting is at once exploratory, move testing, and hypothesis testing." 63 

The practitioners that we spoke with who were familiar with the theoretical background of adaptive management 

endorsed the idea of uying something and then learning whether or not it worked - exploratory and move- 

tesdng types of experiments. For example, Robert Bino of the PNG PRomcr described how they med sending 

local community members on a tour of other areas that had been logged so they could see the effects. As he said, 

"We didn't know what it would be like when we went the first time. The result was quite good. As a result, we 

decided to keep doing the tours to expose other villagers to the effects of logging." He also described how the 

project would pilot an activity in one village - for example pucting women on the management committee board 

-and then wait and see if it worked before uying it in all of the villages. 

The BC FORESTRY I ~ T I V E  team members also described a number of move-testing and hypothesis-testing 

experiments that they had undertaken. For example, Norm Bilodeau and his colleagues desuibed how they were 

concerned about the effects of logging road bridges on the fish populations of the streams that the bridges were 

built over. One set of experinients revolved around the testing of "best management practices" to develop road 

and bridge designs. It involved monitoring sedimentation and water temperature upstream and downstream &om 

bridges, effectively usiig the bridge crossing as a "point source" to assess the success of different bridge 

construction and management options. Another set of experiments involved cutting timber on different stands at 

different densities - removing 30% of the nees on some plots and 60% on others - to see what the effect was on 
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wildlife using migratory b i d  nesting and brood success. This experiment generated some interesting results. For 

example, Norm Bdodeau and Doug Steventon of the BC FORESITY INITIATIVE described how they found they 

could geneclte an increase of up to 185% in available rimber supply by instiku&g a partial cutting regime on at 

least 50% of a working area because of the way the dearcutting is regulated by legislation. As Steventon put it, 

"this kind of innovative management flies in the face of convention. It has to be tested on more than one 

watershed to really know if it's going to work." 

For the most part, however, the practitioners that we spoke with had not done many hypothesis-testing 

experiments. In some cases, this was because they hadn't worked up to it yet. As Stephan Forster of the ZAMBLZ 

KANTIPO PROJECT said, 'We did not test alternatives, but it would be fascinating. We are just now becoming 

aware of what actions to apply where - and that these actions are not uniform across the whole area." In other 

cases, the practitioners said that they found the idea of formally experimenting and t q h g  alternative courses of 

action was a hard concept to implement with the stakeholders that they were working with. As Brenda Taylor of 

the BC FORE~~RV I m m  said: 

Laying out alternative outcomes and alternative actions is agood idea in theory. Itjust doem't always 
work out that way when you actually t ~ y  to do it. People don't come to these workshops with all the 
bacbpund knowledge of adaptive management and all these mental models of adaptive management that 
we have. Sometimes, it's hard evengetting them to define objectives and define indicators and define actions 
for the p~imaryprogram they aregoing to do, let alone other actions. Iguess I think that it isgreat to do it 
- ifyou canget people t o  do it, I think it should be done. But, it doesn't alwaysget done. 

Balance the Risks of Action and Inaction 

Adaptive managers are somewhere between pure practitioners and pure researchers. A pure practitioner (if such a 

thing exists) is only interested in taking action to change the world. A pure researcher, on the other hand, is only 

interested in learning about the world, regardless of what happens to it. An adaptive manager is somewhere 

between these two endpoints and has to balance the risks of taking the wrong action in the face of uncertainty and 

the risk of not acting when action is necessary. 

The theoretical sources that we reviewed extensively discuss the difference between a traditional "objective and 

unbiased" researcher and an adaptive manager who seeks to change the world. As Schon writes, unlike the 

naditional researcher: 

The practitioner [seek to] make his hypothesis come true 

The practitioner violates the canon ofcontFolled experiment, which calls f w  objectivity and distance. 

But, although the practitioner seek t o  make the situation conform to his hypotheks, he remains open to the 
posn'bility that it will not. 

One consequence of this different attitude behveen researchers and adaptive managers has to do with the amount 

and rype of risk that they are willing to accept. Kai Lee discusses this problem by comparing scientists and lire 

fighters. A mditional scientist is, in Lee's words, "an idealist, someone who does not want to claim that something 
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is true that turns out later to be false." Scientists strive to avoid what are known as Type I errors - aflkming a 

statement that turns out to be false. For a lire fighter, by contrast, "the cost of responding to a false alarm 

(making a Type I error) is much less than not responding to a real lire (making a Type I1 error)." As a result, 

the lire fighter answers all calls, even if most of them turn out to be false alarms. Lee's point here is that both 

conservationists and adaptive managers need to be somewhere between the extremes posed by the scientist and 

fire fighter. On the one hand, you don't want to state something as being t'ue when it isn't. On the other 

hand, you have to be willing to act in the face of uncertain knowledge - even if it turns out to be false. As Lee 

points out: 

T%e problem is, we live in a changin~ world. It is a world in which forces already in play will bring about 
unwelcome results unless they are channeled or repdated ... there is a cost to not acting. 

One example of this challenge that Lee goes on to give is determining what policy to pursue to save the California 

condor from extinction. As Lee states, "The problem is whether to risk a Type I1 error - allowing the condor to 

go extinct when it could have been saved - or m chance a Type I error - killing the last condors in an attempt 

to preserve their kind, when they might have survived unaided." 65 

The practitioners we interviewed also talked about how being a good adaptive manager requires the ability to 

stomach some degree of risk in taking action. For example, Dale Lewis of the ZAMBIA ADMADE PROECI talked 

about the benefits ofta!4ng lisks saying: 

My fader is a s t k o  He is agambler. I'm not agambh I l a m e d  not toJamble. But it is fun to  
tabe risks. T&e k q  keys to use it to  push you into the n m  unknown where there are opportunities for new 
insights. I look for the intellectual excitement that comes when you've learned something new. It is these types 
of risk that help us to  shape our understanding and perception ofhow AIIMA.DE could evolve. 

Likewise, Norm Biodeau of the BC FORESTRY INITIATIVE desuibed their use of b id  nes'ing and brood success for 

wildlife monitoring relative to the experimental removal of different densities of timber. "Obviously, the whole 

premise is that the scoping exercise and the bracketing exercise were used, formulated and implemented in such a 

way to try to minimize risk to wildllife. But the reality is that I think there is sdl an underlying risk in our 

assumptions that we have to embrace, and that is just the way it is. Stuffhappens." In a similar way, John Eticho 

of the PNG PROJEC~ described some risks that they took in terms of their different project activities. He said "At 

some point, we just have to move forward and do what we think is right." 
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STEP C: Develop a Monitoring Plan 
to Test Your Assumptions 
Once you have selected the actions you are going to undertake, the next step in adaptive management involves 

determining how you will monitor the assumptions behind your actions. "Monitoring" and "evaluation" are 

becoming increasingly common words in conservation projects. Unfortunately, in many conservation projects, 

people have a hard time figuring out what they should be monitoring. So in many cases project team members 

start out by trying to monitor a long list of indicators. They send out an army of researchers who collect lots of 

data that then ends up collecting dust in big piles on office shelves. The project team then gets frustrated and 

goes back to not monitoring anything. 

Many of the problems people have with monitoring result kom the fact that they are not clear why they are doing 

monitoring. There are two primary reasons for monitoring a project. The k t  is so that you can convince other 

people that you are doing what you set out to do. This type of monitoring is typically done to satisfy donor 

requirements or to help your boss or hoard of directors conduct a performance evaluation. The second is so that 

you can learn whether your actions are w o r k ~ g  or not working so that you can take corrective action if needed. 

From an adaptive management perspective, you should he much more interested in the second reason. You 

undertake monitoring because you want to see whether you are being effective and to learn how to improve. In 

particular, adaptive management requires testing explicit mmptionsabout your project and collecting only the 

data that you need to test these assumptions. 

As described in more detail in Meamres of Succen, if you've developed a conceptual model of your project site and 

have selected activities that are focused on key facton, then figuring out what to monitor becomes much easier. 

In particular, you will want to focus on your key assumptions -the cause-and-effect chains that lead from a 

certain activity to a factor and ultimately to your conservation target as shown in Figure 4. Idenuljing 

information directly related to your assumption is relatively straightforward. To do this, you simply think about 

what indicators you might need to confirm that each link along the chain is or is not occurring. For each 

indicator, your complete monitoringph will also contain what method you will use to collect data on the 

indicator, and how, where, and by whom these data will be collected. " In addition to factors related to your key 

assumptions, you may also need to use your conceptual model to determine what other contextual information 

you need to collect. The challenge here is to avoid couecting too much data, and instead focus on the critical 

factors that are most relevant to your project. 

I FIGURE 4. A Sample Cause-and-Effect Assumption Chain 
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Explicit 

The starting point for monitoring is determining what information you need. The most important data that you 

will collect are those that will tell you whether your actions are having their desired effect. To this end, you need 

to make your assumptions explicit. As discussed above in the section on models, too often people seem to think 

that other people view the problem in the same way as they do. Making your assumptions explicit enables you to 

be clear about what you are predicting. 

The theoretical sources that we reviewed agreed with the need to formally and explicitly state assumptions or 

hypotheses. A key part of problem setting involves developing your hypotheses, or as Pirsig puts it, formal 

statements of your assumptions as to what is causing the problem. " This explicit statement is necessary because as 

Argyris and Schon state, in many cases the theory that organizations or individuals say they have may be different 

then the theory that they actually use. To this end, A r m  and Schon distinguish between espoused theory- that 

which is stated, and the theoryin-use- that which is carried out. Senge echoes this thought, when he quotes 

Deming as saying "If we cannot express our assumptions explicitly in ways that others can understand and build 

upon, there can be no larger process oftesting those assumptions and building public knowledge." " 

The practitioners that we spoke with agreed that it is important to lay out your assumptions. Perhaps Brian 

Nyberg ofthe BC FORESTRY INITIATIVE said it best: 

I think it is very impmtant that people have a common undemanding of what their mmmptions are. 
Huwmer you do that, whether you do it by box and arrow diagrams or whether you actually we the 
rimulation model or whethw you just talk about it, whether you draw 1ittleg.raphs or men pictures, t h e  are 
a bunch of dqfirent ways you canget people to represent what their ammptions are. I think it is worthwhile 
trying toget them to do that because sometimespeople don't real& what their own assuvnptions are until 
they hear what someone else's are and realize theirs are diffent. 

In a similar fashion, Robert Bino of the PNG PR0JE.a said: 

When assumptions are explicit, project managersget a better sense of thegeneral outcome of the nature ofthe 
impacts oftheir intervention activities. In our project, weget a better picture o f  local landholder reactions to  
the lmel of income earned through the established eco-enterprises. We can thengauge whether their 
complaints about not receiving enough money are due to actual low income lmeh or are related to other 
factors such as the handout mentali0 that seem to have been cultivated in the communiq. 

In some of the other projects, the practitioners had not formally laid out their assumptions, but were able to state 

some of them during our conversation. For example, Dale Lewis of the ZAMBIA ADIvlP.DE PROJECT said, "We do 

not explicitly lay out assumptions but recognize them internally We test assumptions intuitively, adaptively" One 

specific assumption that Dale mentioned was a belief that they had early on, that clan chiefs would be good role 

models and leaders for the community They found over time, however, that this turned out not be to aue and 

had to modify their actions accordingly Other examples ofkey assumptions that the ADMADE project identified 

included: 
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By expanding the safari indusny, the local economic resource base will improve, 

Economic incentives from safari hunting will be sufficient to make people stop poaching, 

The income that can realistically be derived from safari huuting (which is limited by the nature of the resource) 

will be of suklicient importance to the community to make them want to manage the wildlife. 

Dale was also clear that the main reason for testing these assumptions was to learn whether their actions were 

working. As he said, "you have to get to cause-and-effect in consenration - that's the science of it. That's what 

drives what we do. We (Nyamaluma) provide the objective analysis of information to make good decisions." 

Some of the people we interviewed also noted that while laying out assumptions was important, in the words of 

Brian Child of the ZAMBIA SLAMU P R O J E ~  "it takes a long time and is difficult to do." This problem is 

particularly evident when as Brenda Taylor of the BC FORESTRY INTKTIVE said: 

I t  comes back to what Isaid a t  the beginning about models and how that+ been our weakness - all these 
steps all kind of relate to each other. Ifyou don't have your conceptual model with specific assumptions laid 
out, then you can't test those asmmptions explicitly. Laying out assumptions has been our weak area. I t  may 
be because we've been w y i n ~  toget sowthinggoing on theground and we didn't want toget h u n ~  up too 
much on talking about mumptions. Ov maybe became it's hard toget  people t o  understand the ideas i n  the 
limited amount of time that we have. Or in some cases because we haven't needed to - the assumptions 
have been more or lesr explicit and we're dealing with people who haven4 radically disagreed with each other. 

Collect Only the Information You Need 

Stating your assumptions in a clear fashion will enable you to figure out what data you need to collect to test 

them. This includes designing the appropriate comparison and selecting the right indicators to measure. In 

figuring out what indicators to use, you need to keep in mind that having lots of data does not necessarily translate 

into having good information. In fact, you may find that having lots of data on unrelated topics may actually 

make it harder to find and use the speci6c bits of data that you actually need to test your key assumptions. 

Pirsig states that the key skill for researchers "consiits of usiig experiments that test only the hypothesis in 

question, nothing less, nothing more." '' Perhaps not surprisingly, however, the other theoretical sources that we 

reviewed do not spend a lot of time discussiig the practical problem of figuring out how to collect only the data 

you need. They all seem to assume that data will come if an experiment is well designed. 

The practitioners that we consulted with, on the other hand, all felt that determining what data to collect is a 

major problem. They strongly agreed that as a rule, projects collect too much data. Stephan Eorster of the 

Z~MBIA KANTIPO PROJECT said, "I have seen data collection that is huge - piles of questionnaires filled in by 

enumerators and that's it - no analysis, no use of the information -it's a waste of paper and manpower." He 

goes on to say "there is certainly no point developing a log h e  filled with indicators that you're never going to 

be able to collect, analyze, and use." 
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Brenda Taylor of the BC FORESTRY INITIATIVE agreed, saying, "People, especially scientists, they all have their pet 

things they like to measure, and they all think they need to measure 50 things in order to really understand it, but 

in order to make a decision sometimes you really only need to measure two." Her colleague Brian Nyberg echoed 

this thought when he said: 

We have been hying to develop a n  approach that is replicable i n  many other settings, in  many othergroups 
ofpeople. We've been trying to develop examples of what were realistic andfeasible approaches t o  doing 
things, and because of limited people and limited resoucees in  every case, we knew that we have to keep things 
very simple. Get the minimum amount of infomation that is usejU for u n d m n d i n g  how the system 
worh orfor making@ture decirions, andget only that. And,forcepeople to back awayfiom theirprefewed 
option orprefewed set ofindicators ifthey couldn't show how each of them wasgoing to be used to conhibute 
to either understanding or decision. So, we've been fairly tough on some people. One scientist who was 
involved in the discussions about McCully Creek m u a  have taken two or three hours of attack on hisproposed 
indicators before he finally recognized that everybody else wasgoing with only two, so why should he have 23? 

Likewise, the PNG PROJEC~ describes how they set up an ambitious monitoring program, but that they have, to 

date, not been able to use most of the data. The project team was very enthusiastic about collecting different 

variables. Not enough thinking went into what might actually be useful - or how it would be used. 

To solve these problems, the practitioners agreed that you have to focus on a simple set of indicators that are tied 

to the assumptions you are making. As Stephan Forster of the ZAMBIA I W I P O  PROJECT said, "It is much 

more important to have indicators that are simple, simple, simple - and measurable." He goes on to say that, 

"In KANTIPO, all monitoring is linked 100% to management of the project." Likewise, Brenda Taylor of the BC 

FORESTRY INITIATIVE said, their focus has been: 

What isgoing to work, and what are yougoing to meamre to figure out f i t  worked or not? That? Iguess 
what our emphasis has been. And that's how we come up with indicators. What is the minimum you need to 
know in order to evaluate whether it worked or not? 

At the same time, however, it is also important to understand the limitations of the indicators that you do decide 

to go with. As Norm Bilodeau of the BC FORESTRY I ~ m m  said: 

Indicators are a contentious concept for many scientk. There is a tacit asumption that their we will 
preclude the need to consider the systematics involved. Clearly it is in the way they are used. Indicators are 
essentially qualitative meamres with enough pantitative value to be dangerous if used inappropriately. 
It's lihe using a watch without a second hand to time a race. As long as you are not trying to deternzine a 
winner with the watch it is not a problem. I like t o  think of indicators as a compassguiding ztr towards 
better decisions. 
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STEP D: Im~lement Your 
Managemerit and Monitoring Plans 
Up until this point, the steps in the process of adaptive management have involved planning - developing a broad 

goal, a conceptual model, a project management plan outlining the actions you will take, and a monitoring plan. 

This planning is important and takes a great deal ofwork and energy But in the end, plans are only pieces of 

paper with ideas on them. The key is to turn this planning into action and to then make sure that you collect the 

data that you have identified as being important in your monitoring plan. 

As we szd in Memres ofSuccess, there is not a whole lot of advice that we can give practitioners about 

implementing your management plan, other than just do it! 

Do It! 

Adaptive management is not a theoretical exercise. Instead, it is fundamentally about taking action. As a result; 

the most critical step in the entire process involves implementing your management plan. 

The theoretical sources that we reviewed agreed that action is a fundamental component of adaptive management. 

Lee desuibes how adaptive management "applies the concept of experimentation to the design and 

implementation of natural-resource and environmental policies." 7' And for Schon, the analfical part of reflection- 

in-action takes place in the context of the everyday work of professional practice: 

When someone refectsin-action, he becomes a researcher in the practice context. He is not dependent on the 
categories of establzihed theory and technique, but constructs a new theory of the unique case ... He does not 
separate thinkingfiom doing, ratiocinating his way to a decision which he must later convert to  action. 
Because hzs epeerimenting is a bind of action, implementation is built into inquiry. 

As Schon poinu; out, the practitioner's experimentation is different i?om that of the aaditional scientist: 

B e  practice context is differentfiom the research context in several important ways, all ofwhich have to do 
with the relationship between changing thing.s and understanding them. T?4e practitioner has an interest in 
transforming. the situation fiom what it is to  something. he libes betta: He also has an interest in 
understanding the situation, but it is in the service o f  his interest in change. 73 

The practitioners that we spoke with agreed with the need to take action. To this end, they identified a major 

problem that we might call "planning paralysis." People get so preoccupied with planning that they never move 

forward with implementation of the project. As Brenda Taylor of the BC FORESTRY IMTIATIVE said, "often the 

stuff you hear or read in the literature is about how they get studc in the modeling stage. They spend all this time 

and effort and money and energy producing a model and then they don't do anything else. We wanted to get 

beyond that and actually get into the management, to actually getting stuff going on the ground." Her colleague 

Brian Nyberg echoed thii sentiment when he said: 

Because we have been anxious togetprojectsgoing we may have not spent enough time on working on the 
model. Bis was a reaction to the cuwent [adaptive management] practice that spends most ofthe t h e  on 
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the model. We have had an emphasis on action and not wringing our hands. The people we work with have 
'had it up to here" withpkanning. l%ey were sick ofit and wanted toget on with doing something. The 
purpose of this program was to do adaptive manaJement, not build models. 

A second related problem that emerges is what we might rerm "model rigidity.'' Often when a group spends a 

great deal of time and energy building a conceptual model, for some reason they can begin to regard it as being 

"set in stone." As a result, the group becomes reluctant to change it over time. The key is to remember that the 

model has to change as the situation where you are working changes. For example, Norm Bilodeau of the BC 

FORESTRY Im~m talked about the importance of creating a living model when he described some new work 

that they were undertaking with forest products such as mushrooms. He felt that in doing so, they avoided both 

the trap of "not starting work until the model is finished" and the trap of not taking on new activities because 

"they are not specified in the plan." As Bilodeau said, "you've got to be good jugglers in this business." 

Set Up a Data Management System That Fits into 
Everyday Work 

In addition to implementing your management plan, you also need to implement your monitoring plan. As you 

do so, you need to figure out what to do with all the data streaming in. To this end, each project needs to set up 

a data management system. In developiug documentation systems, you need to think about both the ease of 

input and export of your information. If you store your information on a Web site using a computer located far 

away fiom your field site, chances are that it may be hard to record your experiences on a regular basis. If, 

however, you write your idormation down in a notebook, then it may get lost or be hard for other people to 

read. The key is to 6nd ways of recording your findings that are both part of your normal routine and yet 

accessible to others. 

The theoretical sources that we reviewed agreed that it is important to keep track of not only your 6nal results, but 

also the steps in the process of getting there. For example, P i g  describes how most research scientists keep a lab 

notebook in which they write their hypothesis, objectives, methods, results, and conclusions for each experiment 

that they conduct. As Pisig says, by doing so, "you know at all times where you are, where you've been, where 

you're going, and where you want to get ... sometimes just the act of writing down the problems straightens out 

your head as to what they really are." '' When something goes wrong, this written record also enables the 

researcher to go back and "debug" the process to figure out what happened. In a similar fashion, Lee emphasizes 

the need to create an "inteUectual paper trail, a way of understanding the chain of reasoning that leads from 

database to output." He goes on to say that, "the paper trail is crucial iflearning is to be possible" since without it, 

it is "impossible to go back and improve understanding when reality fails to agree with prediction." 75 

The practitioners that we spoke with agreed that it is important to keep a record ofwhat the project has done. 

As Brian Nyberg of the BC FORESTRY INITIATIVE said, "because people turn over so fast and because a lot of 

these projects are run by volunteers, we need to have some way of maintaining awareness of the project, its 

history, and needs for future action. So obviously there has to be some permanent record kept in the local 

office where the project leadership is housed." In Zambia, Brian Child of the SLAMU PKOJECT agreed, 
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pointing to the extensive plans that each of the communities have developed, saying "it is really important for 

each group to develop their plan - these things are our collective memories." And likewise, Stephan Forster 

of the ZAMBIA KANTIPO PROJECT talked about the early days in which the park was being managed without 

keeping records. As a result, "no one knew where the critical spots were - nothing had been put in a 

systematic h e w o r k . "  

Although the practitioners that we spoke with recognized the importance of compiling their data and information, 

they all also said that it was hard to find time to do this work. For example, Charlotte Harland of the ZAMBIA 

ADMADE PROJECT said that everyone is so busy working that, "Documented learning does not happen much for 

internal use. Processes are not explained or mandated and things just don't get written down." The practitioners 

said that part of the solution to this problem is, as discussed above, to collect only the data you need. A second 

part of the solution is to try to set up effective data management systems. To deal with this problem, three of the 

projects that we visited have set up extensive computerized databases to store monitoring data. In these cases, 

however, the data were either not entered into the system, or were not used to their full potential. Dale Lewis of 

the ZAMBIA ADMADE P R O E ~  said that the computer was definitely helpll - "with the use of Microsoft 

Access, it is not so scary to see so much data." He also felt that "When data are in a form that can be used, it's 

more democratic - everyone has access." But even so, the amount of data threatens to overwhelm the project. 

As Lewis said, "We keep nack of so many questions - then these generate assumptions -these assumptions 

generate data - data generate assumptions." Robert Bino of the PNG PROJEC~. agreed, saying, "I think the 

monitoring system that we set up can become a very powerhi tool, but it is not one yet because we are not 

accessing the data." 

Some of the other practitioners we spoke with had not yet set up extensive databases, but talked about the 

importance of doing so, especially as their organization expands in the future. For example, Brian Nyberg of the 

BC F o m  I m m  described how his cenaal office got lots of information 6om field offices, saying: 

What we'dgetfiom them is raw data, lots ofinfomation i n  what we'd callpropers reportsand other kinds 
ofsummavies of their szlcceers or their inteyretation of what they've done. We certainly talked about the 
notion of needing a central database and repositoryfor both the raw information itreIfas well as all the 
interpretive reports, but we haven'tpursued that to anygreat mtnt because we've had a relatively m a l l  
number ofprojects around the province. I t  hasn't been so overwhelming that ifsomebody is looking for 
information that I would have no idea how toget it to him. Ifwe had a much more comprehensive 
program across the province, however, there would need to be a much more efjctive way ofcoordinating and 
tracking all the data and the results that are coming out o f  it. I can see how for any organization that's 
involved with a lot ofprojects in a lot of dzffeerenntplaces around the world, it's valuable to have some sort o f  
a tracking system for keeping that kind of information available and handy and making sure that it's not 
lost through whatever suyrises may happen at  the field level. 
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STEP E: Analvze Data and 
Communicate' Results 

The second to last step in adaptive management involves t a h g  all of the data that you have collected in your 

databases and turning it into usell information. Many projects collect tons of "ore" that contains "golden 

information" about what works, what does not, and why. Unfortunately, like real gold ore, this data will not do 

you any good if you don't put$ it to produce concentrated nuggets of information. It also won't do you any 

good if you only keep the information in your head. If you don't record the information, you will over time 

forget important details about what you have learned. Furthermore, a lesson stored in your head will generally 

not be available to other people working on your project either now or in the hture. And it certainly won't be 

available to other people working on similar projects in other places. All too often, it seems that projects generate 

information, but fail to retain or communicate it. 

Analyzing your data on a regular basis enables you to extract the usem information from it. Analysis also enables 

you to boil down large quantities of information into usell principles. Documenting these 6ndings - writing 

them down or otherwise recording them - enables you to use them in the future and to share them with other 

people so they can benefit &om your experience. 

Most practitioners seem to feel that they are too busy with day-to-day work and problems to analyze and deal with 

the data that they collect. To overcome this challenge, it is important to 6nd ways to fit analysis and 

communication efforts into your work plan. This may actually be easier than it sounds. For example, ifyou have 

planned your project properly, then much ofyour documentation should already be completed. Your conceptual 

model and management plan should contain the questions you're asking, the assumptions you're making, and the 

interventions you're using to test them. Your monitoring plan should outline what data you have been collecting. 

And your database should conrain the information that you have collected. You thus now only need to interpret 

what these results mean and then communicate them in a way that addresses the needs of your key audiences. 

Analyze Your Data 

Analysis is hdamentally a process of msforming raw data into usable information. Analysis is most effectively 

done in the context of specific questions you are asking or assumptions that you are testing. On one hand, you 

want to make sure that you are using all the data you have collected and to learn as much as possible. 011 the 

other hand, you also want to make sure that you are not trying to conclude more than the data justify. In 

particular, it is important to uy to boil your data down so that you are left with only the most important lessons. 

The theoretical sources that we consulted emphasize the importance of the analysis process in producing usem 

information. For example, Lee describes how adaptive management is fundamentally about obtaining information 

to improve results. He desuibes how: 

Adaptive Managers take special care with information. Fi~st, they are explicit about what they expect, so 
that they can design methods and apparatus to make nzeamrenzents. Second, they collect and analyze 
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infomation so that expectations can be compared with actuality. Finally, they tranrform comparison into 
learning -they cowect twors, improve their imperfect understanding, and change action and plans. 

In a s i i a r  fashion, Pirsig discusses how one of the key steps in the scientific process is to "analyze and draw 

condusions from the results of the expehent  about your hypothesis." He goes on to say that "skill comes in 

stating no more than the experiment has proved." " Pi' ig also emphasizes the need to distill your data into 

general and simple statements. He cites the French philosopher of science Hemi Poincad, saying that what a 

scientist seeks to do is h d  the facts that convey the most information. As Pmig states, "the more general a fact is, 

the more precious it is." Furthermore, "general facts are also simple ... a scientist does not choose at random the 

facts that he observes. He seeks to condense much experience and thought into a slender volume." 7' 

All of the practitioners that we spoke with agreed that analysis is a key step in the overall adaptive management 

process. As Stephan Forster of the ZAMBIA I(ANTIP0 PROJECT said, "Our assumption was rhat with more 

information, we could do better conservation." They also, however, all said that their project faces a number of 

challenges in doing analyses. One major problem is having too much data flowing into the project office &om 

various field sites. For example, Brian Nyberg of the BC FORESIRY I m m  described how his central office got 

lots of information from field offices, saying that while they have received lots of raw data in progress reports and 

summaries, "in terms of using the actual raw data itself, we haven't actually gotten to the stage of doing a lot of 

detailed statistical analysis yet." In a s i i a r  fishion, Robert Bino of the PNG PROECI. said, "I think the 

m o n i t o ~ g  system that we set up can become a very powerfid tool, but it is not one yet because we are not 

accessing the data - we have not yet analyzed that last two years' results." He goes on to say: 

One ofthe key challenges ofour project is identz$ng the appropriate analyt'cal tools to employ in evaluating 
and making a better scientzjk sense of the data collected. There is the tendency to guichly identz3 monitoring 
tools with easefiona the outset and not having the foresight to consider and weigh out how the data can be 
effectively processed for a better appreciation of any trends that may exirt. 

To overcome this problem, some of the practitioners we spoke with said that it was important to make sure that 

local field staff members don't merely record data, but also attempt to process and analyze the information. As 

Brian Nyberg of the BC FORESTRY INImTIVE says: 

We'vegot to mahe it clear to people, first of all, what we think needs to be recorded and thengive them an  
appropriate format for it. So we developed a template for project establishment and project plans and 
another template for progress reports. l 3 e y  just basically have different topic headingr and a few details as to 
what we expect should be included in each one ofthese things. We thengive these templates to everybody who 
starts one of these projects and say, %is is the model we'd like you to follow." Sometimes they do and 
sometimes they don't, but a t  least it stresses the points that we think need to be included, such as the 
understanding ofhow the system operates, the model, and who's responsible for doing what over what time 
schedule m what the uncertainties are that they are trying to address, what the indicator variables are, and 
so on. So, wegive them the templates just to provide some structure. 

The practitioners that we spoke with also agreed that it is important to take large amounts of information and boil 

them down into simple principles that can encapsulate the lessons learned. For example, Dave Maloney of the BC 

F o m  I m ~ m  told the story of how his office was concerned with the effects of tree shade on the 
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temperature of small streams used by salmon. Because of this concern, foresny workers were going to each 

potential timber harvesting site and marking the specific trees along each stream that would need to be cut or left 

to achieve the proper stream shading. Over time, however, as they analyzed their data, they began to realize that 

owing to their high Northern latitude, trees on the north side of an east-west segment of stream would have very 

little effect on the amount of shade reaching the stream. As Maloney put it, turning tbis learning into a principle, 

"don't worry about trees on the north side of a stream bank" turned what was an extensive two-person field 

exercise into a siiple one-person office mapping exercise. 

Document and Communicate Key Lessons 

Once you have analyzed your information, you still need to document your results and communicate them to the 

people who can use them. To do so, you first need to iden* your key audiences - including you and your 

colleagues, the stakeholders that you work with, your donors and supporters, as well as your peers. For each 

audience, you then need to thii about what information they need and how they want to receive information. 

The mditional way to communicate information is through a written report. Unfortunately, as we all know, a lot 

of times project reports seem to pile up on people's shelves without getting read. The challenge is to thus 6nd 

ways of communicating information that people can use. 

The practitioners that we spoke with also agreed that while communicating the lessons that you've learned is an 

important part of adaptive management, you also have to find a way to do it that is both easy for you to do and 

meets the needs of your audience. For example, Brian Nyberg of the BC FORESTRY INITIATIVE said, "I think the 

biggest concern that we have is that because our staff turns over so much and because people are so busy trying to 

do the day-to-day things that they are expected to do to earn their paycheck, they ofcen don't put the time into 

documenting." He went on to say: 

So we should be doing more documentation, no question about it. But again, I can only do so much, so I 
decided to put the priority on oral pesatations and one-on-one discussions and meetin51 with people and 
rpec~&project activitkr and trainind, as opposed to publication, writin& di@ibution, and so on. We used 
to put out a newsbttef In fact, we tried to  do it t h e e  or four times a year and while Brenda was here, we 
were on more or less that schedule. Since she left, I haven't even been able toget a new edition of that out, 
just again because it's nice to  do, but it's not the most crltical thin5 to do. 

The practitioners that we spoke with also emphasized the need to not just rely on written reports, but to use other 

venues for communications. For example, Dale Lewis of the ZAMBIA ADhf4.DE P R O E ~  said that there can be 

too much emphasis on vying to write manuals that then quickly go out of date. As Dale said: 

We train our staffto have kneejerk reactions to the sitztation at hand. We don't have rote training 
programs and manuals. I refme to. Iprefer bnee-jerb reactions. We need to base our actions on the 
knowbdge that we accumulate. But myguys are mart - we need to stop wwriting manuals that are a 
waste of time. We move much faster than that - it is unimaginative to teach people out of a book. 

To solve this problem, all of the projects that we visited used meetings as a regular method for sharing lessons 

among project members and community stakeholders. These meetings have the advantage of providing two-way 
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information flow. For example, Dale Lewis of the ZAM~IAADMADE PROJECT said, "Workshops and forums are 

the best way for us to communicate our results to the communities." Stephan Forster of the ZAMBIA PROJECT said 

"Ideally we do the planning process and feed the results back into our plan. Much of our communication and 

learning is through our periodic and annual meetings." Similarly, the PNG PROJECT uses both regular staff 

meetings and an annual meeting among stakeholders to share lessons. As Robert Bino said, "at the meetings, the 

reports fiom one community are copied and dismbuted to RCF people in other communities. At the biannual 

meetings there is a lot of sharing of experiences." These meetings will only preserve learning, however, if careM 

minutes of the meetings are kept and are available for staff in the fume. 

ITERATE: Use Results to Adapt 
and Learn 
Finally, you've come to the last step in the adaptive management process. Despite all the hard work that you have 

done, this is not the time to sit back and relax. Instead, you have now come to the most crucial step in the whole 

process. It is now time to use the results of all your hard work. Unfortunately, all too often it seems that project 

teams don't make use of all the gold that they have mined and refined. 

To make full use of your gold, you have to use your results to adapt and to learn. To do so, you have to go back 

to your original conceptual model and to the assumptions that you laid out and then tested experimentally If 

your experiments turn out exactly as you predicted, then you will have confirmed your assumptions - you can 

now be a bit more coddent about them. Chances are, however, that your experiments will not have turned out 

exactly as you predict. In this case, you need to then use these results to change the actions that you are taking. If 

your results signal the need to change, by all means, do it. Remember, you collected all those data and 

information for something, so use them! 

You also need to use your results to change your model. By doing so, you will be capturing the learning that you 

have done and incorporating it into your project's institutional knowledge. You will also probably be initiating a 

new round of assumptions that you can now start thinking about how to test. In effect, the end of one round of 

the cyde is also the start of the next round. Over time, you will go through the cycle multiple times, hopefully 

growing and learning as you do so, and uldmately, leading to better conservation. 

Incorporate Adaptation Into Decision-Making 
Structures 

In a conservation project context, adaptation is about systematically using the information obtained through your 

monitoring to take action to improve your project. If your project intervention did not achieve the expected 

results, it is because either your assumptions were wrong, your interventions were poorly executed, the conditions 

at the project site have changed, your monitoling was faulty - or some combination of these problems. 

Adaptation involves changing your assumptions and your interventions to respond to the new information 
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obtained through your monjtoring efforts. It means staying flexible, examiniig your past actions, and looking for 

key opportunities to leverage change. 

Many of the theoretical sources that we reviewed strongly emphasized the need to use the results of your inquiry 

to change. As P i i g  writes, once a motorcycle mechanic has used the scientific method to figure out that his 

electrical system is not working: 

He does know that the motorcycle im'tgoing to run until the electrical system is working and he sets up the 
nesxtformal question: "Solve problem: what is wrong with the elecwical~yrtem?~ He then sets tip &nthesesfor 
these and tests them. By asking the rlght questions and choosing the right tests and drawing the m)ht 
conc1un'on~ the mechanic works. ..mtd he hasfound the hewct specific cause or causes ofthe engine failure, 
and then he changes them so that they no longer cause the failure. ' B  

Likewise, Schon writes, the key to reflection-in-action is that the process takes place when it is stiU possible to take 

action to change the situation: 

A pracfitinner's reflection-in-action ... is bounded by the '%&on-present," the zone of time in which action 
can still make a difference to the situation. The actionpresent may &etch over minutes, hnurs, days, or men 
weeks or months, depending on the pace ofactiviiaicy and the situational boundaries that are characteristic of 
the practice. 

Indeed, change is not only desired, it is an imperative in an environment in which the world is changing around 

us. Senge relates the "parable of the boiled frog" in which if you place a frog in boiling water, it will immediately 

try to jump out. However, if' you put the frog in a pot of warm water on the stove and gradually heat it up, the 

frog will stay put until eventually it is too groggy to move. As Senge skates, "the kog's internal apparatus for 

sensing threats to survival is geared to sudden changes in his environment, not to slow, gradual changes." 80 

The practitioners that we spoke with also agreed that it is important to use the results of their work to change over 

time. Dale Lewis of the ZAMBIA ADMADE PROPCT said simply, "That's what we're here for - using data to 

make decisions." As an example, he described how the project invests in monitoring their teaching programs. 

They can then adjust the teaching and training based on the results. Similarly, Stephan Forster of the ZAMBIA 

KANTIPO PROIEC~ described how, "Based on data we collected and our analysis, we changed our geographic 

focus - we changed where we work. We found that the more presence we have in an area, the less poaching will 

occur - simply with our presence." 

The practitioners also said, however, that it can be ditKcult to get people to use information to change - that 

there is an inertia that keeps people kom mo+g their actions. For example, the BC FOXESIRY INITJATIVE staR 

describe how they conducted an experiment to see whether wooden bridges or metal culverts were more effective 

at providing saeam crossings for timber trucks with minimal effects on water quality Based on the experiment, it 

was pretty dear that the wooden bridges were both "subsmtially cheaper and more fish-friendly." Nonetheless, it 

was hard to get the timber companies to switch &om the culverts to the wooden bridges. As Brian Nyberg says, 

this is "partly because of a lack of effort in extension and training" but also partly due to an amtude of not 
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expecting to use results - in the sense that "well, we've got the results and the question is resolved, so let's get on 

to the next thing." 

One way of overcoming this inertia is to plan from the start how the results will be used in decision-making 

processes. For experimentation to lead to change, there must be a clear h e w o r k  and process for decision 

making, or as Charlotte Harland of the ZMIA ADMADE PROJECT said, "When we make decisions, we need to 

make sure that there is sufficient and good data with an organized decision-making structure rather than 'seat of 

the pants' reaction to the information." 

In the ZAMBIA KANTIPO PROJECX for instance, the project team has organized regular meetings to work with 

stakeholders to mock@ the annual work plan. This process is known, systematic, predictable, transparent, and 

includes a wide range of stakeholders. AU stakeholders know what they are going to do with the information 

generated &om experimentation - they know how data can in5uence the way the project will go in the future - 
and understand how information will be used for decision making. Likewise, Brenda Taylor of the BC FORESTRY 

INITIATIVE said how in the initial project workshop, it is important for project teams to ask themselves, "well ifwe 

got this result, how would we change?" If people have discussed in advance what they will do ifthey get one 

result versus another, then "you can get people to refer back to the discussion when it acmdy does come to 

change." But she and her colleagues then went on to say that they had not actually done this - and doubted 

whether people would make decisions based on a discussion that had been held years ago. 

And of course, there is no point in changing just for the sake of change. As Dale Lewis of the ZAMBIA ADIvl!.DE 

PROJECT said, "Once you lind things that work you need to stick with them. That is why ADMADE is becoming 

more structured - we know more about what we are doing." 

Use Results t o  Learn 

In a conservation project context, learningrequires your organization to have a commitment to figuring out how 

to do your work better and to usiig and benefiting from your mistakes rather than hiding them. It is also about 

systematically documenting the process that your team has gone through and the results you have achieved. This 

documentation will help your team avoid making the same mistakes in the future. Furthermore, it will enable 

other people in the broader conservation and development community to benefit from your experiences. Other 

practitioners are eager to learn &om your successes and failures so they can design and manage better projects and 

avoid some of the hazards and perils you may have encountered. By sharing the information that you have 

learned &om your project, you will help conservation efforts around the world. 

All of the theoretical sources that we reviewed, emphasized the need to promote learning. For example, for Pirsig, 

good science is not about achieving positive results, but about expanding understanding. As Pirsig puts it: 

An eqerlment is never a failure solely because it fails to achieve predicted results. An experiment is a 
failure only when it also fails adequately to test the bypotheris in question, when tbe data it produces don't 
prove anythin5 one way or anothe,: " 
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The key here is to start with the vast body of information that is already known and to try to move the 

frontier forward - adding another brick to the pyramid of human knowledge. Pirsig goes on to describe 

how the primary work that a motorcycle mechanic does involves constructing and testing mental models to 

expand learning: 

Actually, physical labor is the mallest and easiestpart o f  what the mechanic does. By far thegreatestpart of 
his work is carej%ul observation and precise thinking. That is why mechanics seem so taciturn and 
withdrawn when p~forming tats. n e y .  ..are concentrating on mental images, hierarchies, and not really 
looking at the physicnl motorcycle at all. They are wing the experiment aspart of aprogram to expand their 
hierarchy of knowledge of the faulcy motorcycle and compare it to  the cowect hierarchy in their mind. n e y  
are looking at underlying form. " 

In an organizational context, one of the key premises behind the social learning concept is that learning does not 

just occur to solve immediate problems. Instead, learning should be aimed at trying to solve more long-term 

problems. This more long-term learning can only take place if it is incorporated into the group's organizational 

maps. Argyris and Schon state: 

Organizational learning occurs w h  members of the organization act as learning agents for the 
organization, responding to changes in the internal and & e m 1  environments ofthe organization by 
detecting and correcting errors in organizational theory-inwe, and embedding the results of their inquiry 
in private images and shared maps of  organization. 

Argyris and Schon go on to say that there are two types of learning: 

When the error detected and cowectedpermits the oy~animtion t o  carry on its present policies m achieve its 
present objectives, then that error-detection-and-correction process issingle-loop learning. Single-loop 
learning is like a thehermanat that learns when it is too hot or too cold and turns the heat on or off: The 
thermosat can perfinn this task because it can receive infmmatioon (the temperature of the room) and take 
corrective action. Double-loop learning occurs when error is detected and corrected in ways that involve the 
modification of an olganization's underl$ng norms, policies, and objectives. " 

In effect, double-loop learning involves not only dealing with the situation at hand, but also changing the very 

fundamental ways in which the organization functions, so as to be able to deal with other similar situations in the 

fume. Adaptive management is fundamentally about double-loop learning. 

The practitioners that we spoke with emphasized the importance of learning. For example, Robert Bino of the 

PNG PROJECT. described how he used to live and work in the village, but had recently been promoted and was 

now living in the town. As a result, he said he needed to 6nd ways of sharing what he learned so that the project 

could avoid making all the mistakes he had made. As he said, "many people are very interested in the way that we 

have combined conservation and development ... we really need to make sure that we make this knowledge 

available for ourselves and for the wider community." In a i i l a r  fashion, Brian Nyberg of the BC FORESTRY 

I m m  said "adaptive management is a systematic process that involves continually improving management 

policies and practices by learning from the outcomes of operational programs." But perhaps this thought is most 

eloquently summed up by Dale Lewis of the ZAMBIA ADMADE PROJECT. who said "adaptive management should 
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become the common standard. The basic idea behind it is so simple that it is hard to argue with it. Even if you 

don't do it perfectly, it is hard to argue that you shouldn't learn." 

Keep Going Through the Cycle 

Perhaps the most important point to keep in mind as you go through the preceding steps is that you don't just 

go through the cycle once. Instead, as shown in Figure 2, you need to go through the steps in the cycle over 

and over again. The key to adaptive management is that it is an ongoing and iterative process. You develop a 

model and experiment with an action and collect and analyze data about this action. You then use the results 

to modify your model and to suggest new actions. You then collect and analyze data about these new actions, 

and use them to adapt and learn again. Each pass through the c y c l e d  hopefully enhance your ability to do 

effective conservation. 

The theoretical sources that we reviewed agreed that learning is an iterative process. Pirsig describes how at its 

core, the scientific method involves weaving together two kinds of logic. Inductive infernce involves starting with 

observations of the natural world and then arriving at general condusions based on these observations. Induction 

is thus reasoning f?om particular experience to general auths. Deductive infwence involves starting with general 

knowledge and predicting specific results. Deduction is thus reasoning kom general truths to particular 

experience. The scien&c method involves combining long shings of mixed inductive and deductive inferences 

over time to build up our understanding of the natural world. " 

In a similar fashion, for Sch6n, reflection-in-action is not a one-time event. Instead, it is part of an ongoing two- 

way dialogue between the practitioner and the system he or she is working with. In effect, the practitioner is 

shaping the situation through his or her actions, but is also m o w g  and shaping his or her understanding of the 

world as a whole. Schon speaks of this as a conversation between the practitioner and the problem: 

In the reflective conversation, the practitioner+ $fort to  solve the reframed problem yields new discoveries 
which call fm new reflection-in-action. The process spirals thr0ug.h sta5es of appreciation, action, and 
reappeciation. The unique and uncertain situation comes to be understood thou& the attempt to change 
it, and chan~ed throu~h the attempt to  understand it. " 
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The practitioners that we spoke with echoed this sense of an ongoing iterative process of going through the steps 

of adaptive management. As Blian Nyberg of the BC FORESTRY INITIATIVE said in talking about the cycle that 

thev use: 

Ifsomebody is doing adaptive management, then they have to be doing all ofthe steps in the cycle over and 
over again ...ifp eople are not doing all of these steps, they really aren't doing adaptive management. If 
you're just doing monitoring alone, or planning and modeling alone, they are wefil, but on their own, they 
are not adaptiae management. 

The practitioners also emphasized, however, that in real life this process is never quite as neat and dean as when 

laid out in a guide like this one. For example, Brenda Taylor of the BC FORESTRY INITIAITVE said: 

1.pess when you lay out the procedure, it's always very clean in the way yon do step one and then step two 
and step t h e e  and step foul: When you think about it in your mind it's clean that way. But, when you 
actually come down to doing it, lguess Igetfi~nrated, it's nevw that clean. It's always kind ofnaq and 
you're always ju&ing how much time do you devoa to diffent thing. It's really iterative. Nothing ever 
seems togo according to the kind of template or the ideal case, thatgoes through all the steps really cleanly. 
In reality it's nzwy. 
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PRINCIPLES FORTHE 

IN THE PREVIOUS SECTION, WE DISCUSSED the 

specific steps involved in the practice of adaptive management. In this section, 

we outline eight principles that you should keep in mind as you go through 

these steps. Each principle describes a characteristic of an individual, project, or 

organization that we believe contributes to effective adaptive management. 

These principles are: 

Principle 1: Do Adaptive Management Yourself 

Principle 2: Promote Institutional Curiosity and Innovation 

Principle 3: Value Failures 

Principle 4: Expect Surprise and Capitalize on Crisis 

Principle 5: Encourage Personal Growth 

Principle 6: Create Learning Organizations and Partnerships 

Principle 7: Contribute to Global Learning 

Principle 8: Practice the Art of Adaptive Management 
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~anagement  Yourself 
Perhaps the most important principle is that project team must be responsible for performing effective adaptive 

management. All too often, it seems that either an external consultant or a member ofthe lead orsanization who 

is based in a headquarters office designs conservation projects. These outside people go through some of the 

planning steps discussed in the previous section such as doing a site assessment and developing management and 

monitoring plans. They then turn the plans over to the project team on site to implement them. One obvious 

problem with this external based design process is that the outside designers may not be fully aware of the 

complexities of the situation at the project site. As a result, the project may not fit with local conditions. 

From an adaptive management perspective, however, a more troubling problem with the standard approach is that 

because the project team was not involved in the design of the project, it may be hard for them to feel ownership 

over the project. In particular, the project team will have little knowledge of the assumptions and ideas that lie 

behind the project. As a result, they may not be able to implement the project in the way that the designers 

intended. More importandx it becomes dimcult for the team to change thc plan in any systematic way. And it 

becomes hard for them to do any learning under these conditions. 

To solve these problems, it is imperative that the project team members go through the steps in the adaptive 

management cycle themselves. Adaptive management cannot be left solely to outside experts that are not involved 

in project management. It also cannot be delegated to a special research team that is solely charged with l o o h g  

impassively at the potential project outcomes while the rest of the team sits around waiting for their results. The 

team may need to get some advice or assistance fiom outside sources, but ultimately they need to do the work 

themselves. You and your colleagues are the researchers. You are responsible for testing your own assumptions 

and for using and learning fiom the results. 

Involve Regular Project Staff Members 

A number of the literature sources that we reviewed emphasized the importance of having regular program staff 

conduct adaptive management. As Kai Lee says: 

For a policy to  be an experiment, regzlarprogram staff must carvy out lnajorportions ofthe experimental 
protocol ... i fa  change is to  be made as a result of lessons learnedJ+om the experiment, the acceptability of that 
change to those who mnzt implement it is likely to be heavily inflztenced by their melnory of the eqeriment 
and how it was carried out. a6 

In a similar fahion, Norm Bilodeau of the BC FORESTRY INIT-LATNE believes that since he is the resource manager, 

he is also ultimately responsible for designing the adaptive management process. He often consults with various 

experts, but that "somewhere in the research process, you need to have somebody l i e  me that's sort of a 

generalist - someone who is not a master of all the specialties, but has an overall perspective." He went on to say 
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that having the resource manager design the process is key so that the specialists don't get off track by focusing on 

their particular specialty As the resource manager, he can tell the specialists that what they advocate "has to make 

sense to me." John Ericho of the PNG PROECI agreed, saying that "the key aspect of this process is that we as 

project staff are doing it - because we understand it, we are able to go back and say this is not right, I think we 

should do this other thing instead." 

Help People Learn About Adaptive Management 

Although the concept of having a project team doing adaptive management sounds good in theory, getting a 

team to fully participate in the process may be easier said than done. It may be hard to get people unfamiliar 

with the concept to pay attention to a process that they might not understand until they can see the relevance 

of the situation for themselves. Kai Lee describes how one potential problcrn iu getting regular staff to carry 

out adaptive management experiments is that, "They may not know what they are doing and bungle the task, 

or they may know and subvert it instead." Lee goes on to say, "The key point is to realize that human beings 

living and working in an operational environment, who do not see themselves as researchers or guinea pigs, are 

being asked to be one or both." As a result, gaining their confidence is "a precondition for training staffin 

their research tasks." 87 

John Ericho and Robert Bino of the PNG PROJEC~ echoed these comments when they told the story of how they 

gave the conceptual model they developed to newer project members. John started by saying, "I think that the 

conceptual model is possibly mostly completely understood by just the two of us. I really don't think that the new 

staffmembers completely understand it at some levels." Bino added, "I think that after they have been in the 

field, they understand. Not when they first come to the project. When then they go out in the field, then they say 

'Oh - So this is what we do.' They don't really appreciate the model until they are immersed in the scenario." 

Principle 2: Promote Curiosity and 
Innovation 
Effective adaptive management fundamentally requires that you have a sense of wonder about how things work 

and a willingness to try new things to see whether they are more effective. Both curiosity and innovation are basic 

human traits - as cllildren, all of us investigated our world and tried out different activities. Although things did 

not always work as expected, we usually learned &om the experience. 

Unfortunately, curiosity and innovation are not things inherently found in many organizations. As they grow, 

organizations tend to become more bureaucratic and less flexible. They develop set systems and ways of doing 

things. As a result, curiosity and innovation are not valued, and may even be discouraged. Spending time 

wondering about how things work can be perceived as wasteful daydreaming. It becomes safer for empioyees to 

use an existing procedure rather than try something new. 
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To overcome this tendency, for an organization to d y  promote learning, it must actively maintain an 

environment in which staff members are &ee to explore new ideas and ways of doing things. A common fkature 

of organizations that exhibit "institutional curiosity" is that they continuously question the efficiency, effectiveness, 

and appropriateness of the projects they implement - they do not simply assume that what they are doing is 

always right. It also requires that they value the learning that comes from trying new interventions instead of only 

trying to achieve short-term result.. 

Innovate to Survive in a Changing World 

The busiiess and organizational management sources that we reviewed emphasize that organizations must 

maintain institutional curiosity to survive in a competitive marketplace. If an organization does not value curiosity 

and innovation, chances are it will become stagnant, set in its ways, ineffective, and eventually, overtaken by its 

competitors that do innovate. For example, Senge quotes the head of planning for a major corporation who 

states, "The ability to learn faster than your competitors may be the only sustainable competitive advantage." 

Senge goes on to say, "as the world becomes more interconnected and business becomes more complex and 

dynamic, work must become more  learni in^."' 

All of the conservation practitioners that we spoke with agreed that promoting institutional curiosity and 

innovation are important for dealing with complex and changing situations. For example, Stephan Forster of the 

ZAMBIA KANTIPO PROJECT described how "in a dynamic situation, everything changes so you must maintain 

institutional curiosity There are new challenges all the time, and you must always be asking 'Why?'" In a similar 

fashion, Brian Nyberg of the BC FORESTRY INIIZA??VE said: 

I think a lot of men senior field-level managers who have come up through the command-and-control meam 
in the old days now are under so much premre and have so many problems facing them that they don't have 
easy solutions. Even they realize that curiosity and learning is something that is important. 

Start with Managers at the Top 

If an organization is going to be curious and innovative, then this attitude has to come from the top. As Senge 

writes, the manager is no longer the "captain of the hm" issuing absolute commands. Instead: 

l%e essence of the new role ... will be what we might call manager as researcher and designm What doesshe 
or he research? Understanding the organization as a system and understanding the internal and external 
forces drlving change. What does she or he desip? l%e learning processes whereby managers throz*ghout the 
organidon come to understand these forces. " 

The practitioners that we talked to also felt strongly that it is important for managers to encourage their staff 

members to explore new ideas and ways of doing things. As Brian Nyberg of the BC FORESTRY INIT!A~ stated: 

Wbenmer an instiation makes a commitment to  adaptive management, there has to be a serious 
commitmentfiom top people. It is important to  make people involved in adaptive managementprojectsfiel 
that they arepee to innovate. In this situation this is best served by having a managw who tellspeople that 
they must befiee to think outside the box. 
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Obviously, as Nyberg said, you "can't legislate curiosity, but you can encourage it." Instead, he believes that you 

have to give people the proper incentives -that "thinking outside the box should be built into performance 

evaluations." He went on to say, "I don't believe that having a top-down directive that You will be innovative 

and do adaptive management' is of much help either unless there is a lot of support provided from the ground up 

and leadership from top down." 

The ability of a manager to promote curiosity and innovation is not only affected by the culture of institution they 

are working in, but also the culture of the overall society. For instance, many conservation and development 

projects take place in cultures in which there is traditionally a great deal of respect fix authority. This tendency can 

make it ditficult for younger and lower level staff members to ny to offer their own ideas instead of ttying to tell 

the boss what they think the boss wants to hear. For example, John Ericho of the PNG PROJECT said: 

Sometimes it is hardfor me togetpeople to talk because I'm the bas. People just want to listen to me and 
they say to themselves #oh, so he knows better than I do, so I will keep my big mouth shut.n And so that's 
something that we are having to wmk around to promote stafparticipation and mnm'htion. Where 
people are a w d  to speak, we need to make it an environment where they can talk. 

Ericho also feels that part of this dficulty in encouraging innovation may come from the cultural emphasis on 

maintaining personal relationships. As he said, "Here in PNG we are worried less about resulw and thinking more 

that 'I must not hurt the relationship.' So I might be thinking about new ideas but choose not to discuss them 

with my boss because I think to myself 'man, if1 discuss them with him, is he going to get cross with me?'" 

Finally, Ericho feels that some of the team building work that RCF is doing may also ironically discourage 

creativity. As he said: 

We t?ied to build a team qirit  here where everyone is wmking together. I think this has been counter- 
productive in term of speaJung your mind because we built the team spirit so much that people don't want 
toget out of line by asking too many questions or by saying something dqferent to what everyone has been 
saying. 

Principle 3: Value Failures 
Effective adaptive management also requires that you value failme instead of being scared of it. Fear of failure 

stops us from trying risky dings. If you are scared of falling, you may never try to ride a bicycle because you know 

you will fall off the first few times you try. If you are ashamed of falling, you may not stop to think about why you 

fell and learn *om your mistakes. You may also avoid discussing your experiences with more experienced cyclists. 

Valuing failure does not mean that failure is desired - W n g  off a bicycle hurts and causes delays in reaching your 

short-term destination. In the long-run, however, people who are willing to fall a few times while learning how to 

ride a bicycle will reach future destinations fsster than those who are not willing to fall and must walk everywhere 

they go. Awillingness to fail is thus an indicator that you are pushing yourself to get better. 
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I Many projects and organizations seem to be like the person scared to ride a bicycle for the first time. Under 

~ pressure to achieve short-term "results," failure is seen as something to be avoided at all costs. Accordingly, risky 

activities are not undertaken. Furthermore, when (as is inevitable) things do fail, great effort is expended to cover- 

up the failures and pretend they never happened. As a result, no learning occurs and people keep making the same 

mistakes over and over again. 

It is also important to ueate environments in which the risk of failure is lessened. Going badt to our example of 

the new bicyclist, it would not be a good idea to have a novice rider learn to ride on hard bumpy terrain. Instead, 

we should try to pick a soft place where the rider can fall with minimal pain and maybe even give the rider a 

helmet. In a similar way, projects and organizations can provide a setting in which their staffmembers feel secure 

about sharing their failures. Without this safe-fail environment, fi-ee &om the fear of punishment, people may feel 

cautious and unwilling to take risk or share what they have learned the hard way. 

To overcome this tendency, it is important for a project or organization to embrace failure rather than ny to hide 

it. Failure should not be valued as much as success, but neither should it be hidden ifit can be put to good use - 
that is, ifit is used as a learning experience. It also requires organizations to create an environment in which 

project team members have the security to take risks and learn &om failures. 

Learn from Your Mistakes 

The literature sources that we reviewed emphasize the need to value failure in order to promote learning. In 

effect, they state that it is important not to hide failures, but instead to learn &om them. As Pirsig puts it: 

An experiment is nmer a failure solely because it fails to achieve predicted results. An experiment is a 
failure only when it also fails adequately to  test the hypothesis in question, when the data it produces don't 
prove anything one way or another. Po 

In a similar fashion, Lee says that if an implemented policy fails, "an adaptive design still permits learning, so that 

future decisions can proceed &om a better base of understanding." Senge echoes this when he says, "failure is 

an opportunity for learning (about inaccurate pictures of current reality, about strategies that didn't work as 

expected, about the clarity of the vision." 92 He goes on to quote one business manager as saying "the hallmark of 

a great organization is how quickly bad news travels upward." 93 

AU of the practitioners supported agreed with the importance of recognizing failures. Perhaps Brenda Taylor of 

the BC FORESTRY INITIATIVE said it nxxt succinctly when she described true failure as "Not taking advantage of 

opportunities and not learning &om something - that true failure occurs when you fail to learn." In a similar 

vein, her colleague Brian Nyberg stated: 

We have to accept the fact that we are probably notgoing to achieve exactly what we wanted, and s m e  
people may call that failure. lfyou deliberately try two or three diffirent things, somebody irgoing to be able 
to  say that one of them, at least, was a failure. But $you learnfiom it and especially ifyou can share 
midence with other people and show them why one thing worked and anothw didn't, then that's not a 
failure by any means. 
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Create a Safe-Fail Environment 

The literature sources that we reviewed emphasized the importance of creating an environment in which 

employees know they wiu not be "blamed" or "punished" if something goes wrong. According to Senge, leaders 

intent on creating a learning organization must: 

Work relentlessly to foster a climate in which the principles ofpersonal mastery are practiced in  daily lqe. 
That means building an  organization where it is safe f m  people to create visions, where inquiry and 
commitment to the h t h  are the novm, and where challenging the status qno is expected - especially when 
the statw quo includes obscuring aspects of current reality that people seek to avoid. " 

The practitioners we spoke with largely agreed that it is important for organizations to create an environment in 

which failure is not hidden. For example, Brian Nyberg of the BC FORESIXY INITKITE said, the key is that 

"When we don't really know what we're doing, we should be prepared to admit that freely and openly, and then 

also make a commitment to learn how to do better. These two things go hand-in-hand and are a way of building 

trust and support and acceptance that we'll never get ifwe just try to pretend that we know what we are doing." 

Likewise, his colleague Norm Bilodeau talked about how he had the ability to conduct his experimental work even 

in the face of budget cuts because of the support he had fiom his bosses, "There was pressure there, I guess. The 

compliment to my bosses would be that they were willing to work with the risk given that I had a good track 

record, and so they were willing to ride the storm." He goes on to say: 

Interestingly, I think adaptive man@ementprovides a process for institutionalizing change and 
innovation. I t  is almost as if the ad~~ptive managementproces absorbs many of these perceived risk Ey 
incrementalizing it and providing d n  acceptable context that actively encouragesproblem identification. 

The practitioners also said, however, that cresting this environment is not always easy. Dale Lewis of the ZhmI.4 

ADMADE PROJECT described how difficult it can be to expose your failures in an environment in which you are 

competing with other projects and are being judged on results: 

When you are competing-forfitndr, you tend to be lesr honest and willing to expose youreef: Tqing to hide 
your weaknem is dangerous. Tou er~d np needing to separate your thinking - on one hand pkzyingpolities, 
the other doinggood science. I'd like to think I can do both. Ifyougo down just one road, yon lose. Tou 
have to fght  - there are people out h e  who will mess you up. At the end ofthe day you are judged on 
results. To play politiw, you need to hide mistakes - that* what it takes. But to learn, you need to look a t  
them out in the open. 

John Ericho of the PNG PROJECT described some of the challenges that he faced in getting national staff at RCF 

to speak up at meetings because the national staffwere worried about speaking up in front of the expatriate staff 

who they perceived to be the experts. RCF ended up holding some meetings with just national staff to try to give 

them an environment in which they could speak up. As Ericho says, "When the expatriate staff are there, people 

don't talk since they are afkid that they might say the wrong thing, thereby inviting criticism. What I'm trying to 

do is get people to talk among themselves and express themselves in a comfortable setting. People can be ah id  to 

speak - we need to make an environment where they can talk." 
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Principle 4: Ex  ect Surprise and 
Capitalize on &isis 

Effective adaptive management also requires that a project or organization both expect the unexpected and be 

prepared to act quicMy during periods of turmoil. Expecting surprise may sound a bit paradoxical. Yet although 

surprise may not be something you can really plan for, it is something you can anticipate and be open to. No 

matter how well we plan, in complex systems things will almost always work out different than expected. One of 

the keys to conducting a good experiment is being open to any results that may occur, even if they challenge 

deeply held beliefs. Often it is the strange and surprising results that will lead to new insights and understanding, 

but only if you are willing to look for them. 

Big surprises can often lead to major crisis situations that occur when people lose coddence in the system. 

Although crisis situations can be difllcult, they also present opportunities. When things are going well and there 

are no pressing problems, people generally have little interest in change. But when there is a crisis, people are 

often motivated to take immediate and decisive action to remedy the situation. If you are prepared to act, crisis 

situations can thus be important oppormnities to make lasting changes in a system. In times of crisis, the latitude 

to tty new things and fail is greater than under normal conditions. This usually means that people are more 

willing to take risks as the potential benefits outweigh the potential cost of inaction. During uises, new ideas may 

emerge that can form the basis for an organization to develop new activities, strategies, and directions. 

All too often, however, it seems that conservation project teams uy to avoid surprises and ignore observations that 

might contradict established doctrines. Likewise, most conservation projects are constantly facing crisis 

situations. These situations can be caused by external sources such as droughts, hurricanes, earthquakes, and 

other natural disasters, wars, coups d'etat, and other political problems, and recessions and other economic 

problems. Or they can be caused by internal sources such as losses of h d s  or management transition 

problems. Unfortunately, in many projects and organizations, there seems to be a tendency to try to ignore or 

run away from these crisis situations. 

If, however, a project or organization expects surprises and is prepared to make use of crisis, then these moments 

can actually provide opportunities for major changes and growth. It is at these times that project management is 

the most challenging, but it is also dwing these critical times that effective leadership, vision, and judgment come 

to light. Ifyou are prepared to act during a crisis, you may be able to advance a new idea or project that will 

ultimately be more stable and effective. 

Use Surprises to Point to Flaws in Your Understanding 

A common feature of the literature sources that we reviewed is that they expect surprisiig results to occur. As 

Holling states, "the unexpected can be expected." Owing to the interaction between irregular cycles and the non- 

linear nature of many relationships, ecological systems may appear to behave according to one set of rules, but may 
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suddenly flip into a radically different state. For example, a fishery may currently yield a constant supply offish, yet 

be on the verge of precipitous collapse. Traditional methods of monitoring or assessment can misinterpret these 

shifts and make them seem unexpected or perverse. Yet these surprises can also be viewed as clues that can point 

to a new way of l o o h g  at the system. Pirsig writes: 

In a laboratory sirnation, when your whole proceduregoes haywire, when everythinggoes wrong or is 
indeterminate m is so screwed up b~ unexpected results that you can't make head or tail out o f  anything, you 
start looking laterally. ..lateral knowledge is knowledge that'sj?om a wholly unexpected direction,fi.om a 
direction that's not even understood as a direction until the knowledgefo~ces itselfupon one. Lateral wuths 
point to the falseness of a i o m  and postulates underlying one's misting *em ofgetting at wuth. " 

In a similar fashion talking about professional practice, Schon states: 

Tbe practitioner allows himself to  experience surpvise, puzzlement, or confuion in a situation which he finds 
uncertain or unique. He reflects on the phenomena before him, and on the prior understandingr which have 
been implicit in his behavior. He carries out an experiment which serves togenerate both a new 
understanding ofthe phenomena and a change in the situation. 

Many of the practitioners that we inteniewed agreed that surprise is a common feature of their project and a 

catalyst for chauge in their understanding of the system. For example, Doug Steventon of the BC FORESTRY 

I m m  described how he and his colleagues "had a little biological surprise" when their data showed them that 

certain bird species that they were concerned about actually ended up being more abundant in timber plots that 

were partially cut. Likewise, Stephan Forster of the ZAMBIA KANTIPO PROJECT told us: 

We had some bigmvpii-es. wwho concept ofpoachinfl that we orignally held was wrong! We tbozght 
that poaching was being driven by the big shot who hasguns and who would pay villagers toget meat in 
combination with locals hunting #meat for their pot? But we found that this doesn't emjt. Instead, to  our 
mvpise, vnostpoaching was done as a hozuehold activizy to make nwney out of the meat. So, we totally 
shzjted our approach -cash became the issue -and agvicultural support at the household leael became the 
major activity of our commnnity-based program. 

Likewise, John Ericho of the PNG PROJECT described how in their project, they initially assumed that local 

people's need for cash was the most important factor driving their decisions. As a result, the project tried to 

develop enterprises to help people raise cash. Over h e ,  however, they discovered that "the surprise was that we 

thought cash was the biggest need in the community and it wasn't." Instead, they found that people were after 

things like "self-esteem" and the "development that comes from things they can see and identify with." They 

found that what people wanted most was to be connected to the outside world - that once the villagers had 

guesthouses, they could "strut around with a worldly look." Once the project team caught onto this surprise, they 

began to modfy their project plans and the activities that they were undertaking. 

Use Crises as Opportunities for Action 

If there is a major surprise, it can lead to a crisis situation in which exisring theory unmbles and there is no 

guidance for action. Many of the literature sources that we reviewed state that it is precisely during these crisis 
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situations that it is possible to take high leverage actions. Kuhn, for instance, believes that major revolutions in 

scientific thinking come about during crisis periods when established theories all of a sudden no longer seem to 

work. He cites as an example the observations of "inconsistent" movements of the planets that contradicted the 

path that would be expected if they orbited the earth as described by the prevailing theory. These observations 

led Copernicus to reject this long prevailing theory and propose instead the theory that the earth and planets 

orbit the sun. Similar revolutions also occurred in chemistry before the discovery of oxygen by Priestly and 

Lavoisier and the development of the theory of relativity by Einstein. As Kuhn writes, "In each case, a novel 

theory emerged only after a pronounced failure in the normal problem-solving activ *...the novel theory seems a 

direct response to crisis." " 

In a similar fashion, Holling describes a four-phase cycle that ecosystems go There is typically a slow 

building phase in which the system builds up capital such as stored numents and also becomes more complex. 

This steady growth plateaus during a climax or conservation phase. The system is then suddenly transformed 

during a crisis or release phase such as during a forest tire. Following the crisis, there is then a reorganization 

phase during which the system can return to its former starting point - but also can flip up or down to a different 

plane in terms of the available capital. The key point in this model is that the leverage to uuly impact the system 

comes during the critical revolution during the crisis and reorganization phases. Resource managers should be 

prepared to take action during crisis periods that occur when the existing policies are recognized dearly as no 

longer being adequate - in effect, "to learn to manage by change rather than simply to react to it." Although 

this model was originally developed to describe ecosystems, Holling and his colleagues soon realized that it could 

also be applied to the cydes that organizations and societies go through. For example, organizations often go 

through periods of steady growth that are suddenly shattered by a crisis caused by cutoffs in h d i n g  or a 

leadership transition. Likewise, peaceful societies can be suddenly aansformed into unstable ones by crisis 

situations caused by natural disasters, political turmoil, and economic problems. Thesc crisis periods provide 

important opportunities to leverage change within the system. An individual within an organization or a group 

within a society that may have no hope of impacting the system during the slow exploitation and conservation 

phases may suddenly get their chance during the release and reorganization phases -if they are prepared and 

ready to act. IM 

Few of the practitioners that we talked with could iden* major crises in theory that had emerged in their work in 

the sense that Kuhn talks about it. However, all of the projects frequently faced crisis situations of the rype that 

Holling describes - as Norm Bilodeau of the BC FORESTRY I N m m  said, "We thrive on crises." 

In some cases, these crises were mggered by external events. For instance, the ZAMBIA ADMADE PROJECT faced 

a series of food shortages in the country that forced them to look at sustainable agriculture as a way to address 

community needs that were causing poaching. Likewise, the BC FORESTRV IN~I'IATIVE staff described how the 

provincial government faced massive budget resmctious as a result of the Asian economic crisis and the resulting 

reduced demand for forestry products. Norm Bilodeau described how the crisis provided a good opportunity to 

demonsmte to senior management how the planning that they were doing, as part of their adaptive management 
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regime, allowed them to work in a much more flexible and efficient manner, absorbing the budget losses by 

adjusting harvesting plans to reduce road construction requirements. 

In other cases, these crises were mggered by internal events occurring within and between the different 

stakeholder groups involved in the project. For example, the ZAMBIA A D W E  P R O J E ~  initially had decided to 

work with local chiefs to help implement projects because they held the most power in the communities. A minor 

crisis developed when it became apparent that some of the chiefs were corrupt. As a result, the project moved to 

creating Community Resource Boards that ended up being much stronger in the long term. In a similar fashion, 

the PNG PROIEC~. went through a crisis period during a leadership transition problem. As John Ericho states, this 

"crisis was a blessing in disguise" in that in solving it, they were able to restructure the organization in a more 

effective manner. Another crisis that this project faced was when some of the local leaders in the villages where the 

project was &g place planned in secret to evict the project &om the area on the basis that they hadn't delivered 

any tangible goods. During this developing crisis, one of the local clans came out in public and said they would 

"defend RCF with their lives." This was an important statement that solidified long-term support for the project. 

Principle 5: Encourage Personal 
Growth 

Ultimately, projects and organizations are only composed ofpeople. So clearly, effective adaptive management 

requires people who have the necessary skills and experiences. It also requires individuals who have a commitment 

to personal growth and learning. Unless the people in the organization learn new sMIs and gain new experiences, 

it is highly unlikely that the organization will grow. 

Most conservation projects and organizations are under severe pressure to achieve substantial results with limited 

staff and money. As a result, there can be a tendency to use all available resources to deal with short-term 

problems. Unfortunately, this tendency often means that projects hire the nearest available person to solve a 

particular problem. And it means that they do not invest in helping this person learn and grow over h e .  

To conduct effective adaptive management, a project or organization has to hire people who are committed to 

learning and growing. It also must invest in giving these people the resources, motivation, and most importantly, 

time to develop new skills and knowledge. Investing in staff can be expensive in terms of the upkont costs 

required as well as the time away from their regular work. But this investment should pay off in terms of more 

productive and invested staff members. 

Hire People Who Are Committed to Learning 

Several of the busiiess and organizational management sources that we reviewed emphasize personal growth. For 

example, Argyris and Schon write, "Organizational learning is not merely individual learning, yet organizations 

learn only through the experience and actions of individuals." lo' In a similar fashion, Senge extensively discussed 
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his discipline of developing "personal mastery." Personal mastery does not mean gaining dominance over things, 

but instead demands a commitment to lifelong self-learning. According to Senge, ultimately organizational 

learning depends on individual learning since "organizations learn only through individuals who learn. Individual 

learning does not guarantee organizational learning. But without it, no organizational learning occurs." Io2 Senge 

goes on to say, "the organizations that will truly excel in the hture will be the organizations that discover how to 

tap people's commitment and capacity to learn at all levels in an organization." Furthermore, this learning can 

never cease: 

To practice a dircipline is to  be a lifelong learner You never arrive; you spend your lifeti~e mastering 
disciplines. X u  can never say, 'We are a learning organization" any more than you can say, T am an 
enlghtened person." IoJ 

The practitioners that we spoke with agreed that personal learning is critical to good adaptive management - and 

ultimately to conservation success. In particular, the conservation groups we spoke with discussed the challenges 

that they faced in finding mined staffgiven the relatively low wages and benefits they can pay compared to the 

private sector. One way around this challenge is to hire staffwho may have less experience but who are committed 

to both conservation and especially to learning. For example, the PNG PROJECT hires people with a business 

badcground to help them run their eco-enterprises. But they also want to find people who are good learners so 

they can learn about conservation. As Robert Bino said, the key is "how our business people learn. And now that 

I think about it, I am amazed at what they seem to learn about conservation." Norm Bilodeau of the BC 

FORESTRY I ~ T I V E  proudly said, "I've been a life-long tinkerer and learner." He went on to say "I've spoken to 

lots of professionals who tell me 'I went to a university to do my learning - why do I have to read all that stuff 

now?"' Bilodeau said when he hears this, "my jaw just kind of drops." 

Invest in Helping Staff Develop Skills and Experiences 

The literature sources that we reviewed also emphasized the need for projects and organizations to invest in 

their staff to help them develop their skills and experiences. Senge writes that to promote personal mastery, an 

organization must "continually reinforce the idea that personal growth is truly valued in the organization" and 

it must "provide on the job training that is vital to developing personal mastery." Senge also cautions, 

however, that this training must be voluntary, saying that "compulsory internal personal growth training 

programs" are "probably the most sure-tire way to impede the genuine spread of commitment to personal 

mastery in an organization." I" 

Although the practitioners that we spoke with recognized the need to help their staff members develop new skills, 

they also emphasized that this requires a substantial investment in terms of both money and short-term 

oppormnity costs of staff time. For example, John Ericho of the PNG PROJECT team described how they created 

a staffdevelopment program. As he said, "We allow staffmembers to do evening studies now. For example, our 

accountant is enrolled part-time studying at the University of Technology to improve his skills. And we're 
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thinking about sending our Education Officer to India where she'll receive specialist aaining in conservation 

education." These mining sessions obviously require substantial investments from the organization. Ericho said 

the key is that staff members have to be motivated and propose the training themselves: 

We tell them, Tt's up to you, you take the initiative. vtthere i s  a workrhop that is coming that is useful, let us 
know -we have only so much monq each yearfor stajffdevehpment - but we will see $we can assist you 
to the to improve your skills so that you can become a better persongiving us high productivity.' 

Traditionally, one of the challenges of providing individuals aaining is that once people receive training, they can 

leave the organization, taking their new skills with them and leaving the organization back where it started. 

Although this loss can be htrating, the key is to view this as a long-term investment in the o v e d  skill level of 

the sodeg. As John Ericho of the PNG PROJECT said, "if people move on after training, we still think that it's not 

a loss ... we're a training ground for cotlservation personnel in this country so it's not a loss to us as much as it's a 

gain to the country So, we are happy to serve as a training ground for the good guys." Even someone who goes 

on to an oil company or forestry company may over time end up in a position of power and may remember their 

co119ervation experience and be a fiend you can go to in a decade or two. 

Principle 8: Create Learning 
Organizations and Partnerships 
Effective adaptive management requires projects and organizations to capture the learning that individuals develop 

so that it can be used in the future. You may feel that the problems and issues that you deal with on a day-to-day 

basis are too hivial for anyone else to be interested in. Think back however, about what you know now relative to 

what you knew when you s m e d  your career. It probably would have been helpful to know then what you know 

now. Since you and your colleagues will not be with a project or organization forever, it is important to transfer 

your knowledge so that funm staff members can benefit f?om your experiences by capitalizing on your successes 

and avoiding the mistakes that you made. Since most projects are implemented by alliances of different partners, it 

is also important to make sure that knowledge gets transferred to your partners - and that you get and use 

knowledge from them. 

Projecs and organizations are constantly changing in structure, staff, direction, and orientation. All too often, it 

seems that when new staffmembers come on board, they end up having to relearn everything and end up making 

the same mistakes over and over again. It also seems to be common for one group participating in a project to 

learn something, but not w f e r  the knowledge to their partners. 

To overcome these problems, it is important for projects and organizations to develop ways of geriing information 

and experiences out of the heads of individuals and into the "collective memory" of the group. Projects and 

organizations that are serious about learning invest in both creating documents that record their history and in 



78 1 ADAPTIVE MANAGEMENT: A Tool for Conservation Practitioners 

using them. Effective projects and organizations also make sure that they share information witb their partners, 

knowing that if they get too far ahead of them, ultimately they will not be able to work together in an effective 

fashion. And, of course, your parmers may also have a lot of information that would be helpful for you to have 

I access to 

I Promote Organizational Learning 

All of the adaptive management sources that we reviewed agreed on the importance of promoting organizational 

learning. Institutions are formed by groups of people who by working together, can accomplish more than they 

can on their own. As Lee says: 

No person, however virionary, howeverpowerfu& can live and exercise power long enough to steer the world 
economyfrom where it is now headed onto a stable long-term conrse ... ifthere is a better path, it must be 
found or built by human institutions, organized entities that can act beyond the reach of individuals. 
Institutions embody ideas too detailed, too disciplined, and too rigid to  reflect any single perron, however 
powerfuk but they can become the powerful refiction of many overlapping lives, almost all ofthem 
individually moded. '05 

Although institutions can be more powerful than individuals, they also have a harder time learning things. Perhaps 

Argyris and Schon best summed up this thought when they stated that: 

Ovganizational learning is not the same thing as individual learning, even when the individ~als who learn 
are menzbers of the owanization. There are too nzany cases in which organizations know less than their 
members. There are even cases in which the orgdnktion cannotseem to learn what every member knows. '06 

The challenge is to help an organization learn and retain knowledge over time by combining the knowledge of the 

many people who make it up. As Argtis and Schon say, "Each member of the organization constructs his or her 

own representation, or image, of the theory-in-use of the whole. That picture is always incomplete ... it is the 

continual, concerted meshing of individual images of self and others, of one's own activiq in the context of 

collective interaction, which constitutes an organization's knowledge of in theory-in-use." Ia7 

The practitioners that we spoke with agreed that long-term success depends on capturing individual knowledge in 

the organization. As Dale Lewis of the ZAMBIA ADblP.DE PROBCT said, the whole point of doing adaptive 

management is that "once we learn something, it has to become pan of our institutional knowledge." Brian 

Nyberg of the BC FORFSTRY INITIATIVE agreed, stating that "because people nun over so fist and because a lot of 

these projects are run by volunteers, we need to have some way of maintaining awareness of the project, its history, 

and needs for hture action. So obviously there has to be some permanent record kept in the local office where 

the project leadership is housed." His colleague Norm Bilodeau also agreed, saying that: 

Capturivg learning isn't a legal requirement, but it's a bit of a social imperative so that there+ a written 
history -so that the person who will eventually take over myjob will underaand the thin& that I'm 
deciding now - that needs to  be specified. These are things that we now only have between our ears. But we 
need to write out things libe what we will do, what kind ofprocesses willgo in place $for example, there is a 
@n@cant increase in sedimentation from a certain patte~n of timber harvesting. I know it up here [points 
to  his heaa but Ihave~ot to  write that stuffdown. 
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Build Teams of Project Partners 

The business and organizational management sources that we reviewed spent a good deal of time discussing 

what Senge terms the discipline of "team learning." As Senge writes, "Teams, not individuals, are the 

fundamental learning unit in modern organizations. This is where 'the rubber meets the road;' unless teams 

can learn, the organization cannot learn." '08 He goes on to say that the key to team learning is to get the 

members of the team focusing their efforts in the same direction -in a state of alignnzent in which a group of 

people function as a whole. lW 

In Senge's book, he is dearly talking about project teams within a large company. In a conservation setting, 

however, we can apply these same ideas to project teams that may be composed of partners &om several 

organizations. The key here is to make sure that these various partners are all learning as a cohesive team. For 

example, Brian Nyberg of the BC FORESTRY I N I T I A ~  strongly emphasized the need for developing learning 

across partnerships. He said, "Participation in partnerships is absolutely essential. Anybody who is likely to be able 

to help or hinder the project that is being developed should be brought in early on so they understand what's 

being done and why, and ideally, so they have the opportunity to 6nd a way to participate themselves." What you 

need to avoid is a situation where you "make it hahay through the project and 6nd that somebody who doesn't 

understand what you are doing has enough influence that they can put a stop to your work sunply because they 

didn't ever have a chance to contribute or be brought up to speed." 

The practitioners we spoke with said that investing time and energy in sharing learning with your partners can 

ueate an important sense of trust. For example, Stephan Forster of the ZAMBIA KANTIPO P R O E ~  said "we 

regularly share our monitoring data with local stakeholders and are constantly providing reports to them. As a 

result, the project is going along smoothly "because the stakeholders have let go. They mist us to work since 

they don't feel like they have 1-0 control everything. We provide them with enough information and include 

them in enough meetings so that they are informed and participating and give useM feedback on the 

modification of the workplan." 

Interestingly, this sense ofpartnership can perhaps come more fcom sharing personal experiences rather than just 

work information. John Ericho of the PNG PRO~CI. related the story about how he would spend time with 

community members that didn't relate to specific objectives or activities in the project workplan. For example, he 

would spend time strolling through agricultural areas and visiting with people on his day off. He said, "This type 

of visit is actually the thing that is keeping the project going. The planned things that we do in workshops have 

their importance, but the relationship that we develop with the people is critical. It's the thing that ultimately 

makes our project work." At the same time, however, the PNG P R O J E ~  staff also said that bad personal relations 

can hinder parmerships. For example, they desuibed one barrier to sharing information being a sense that you are 

giving away secrets to other organizations that are your competition. As Robert Biio said, one reason that RCF 

does not work with some groups is that "some people want to be territorial. They know the best way to do 

conservation and want to hold onto it." John Ericho goes on to add, "You're right. There are some 
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organizations that think they are on the right track and they don't want to share. Fortunately, there still is some 

sharing. I think that we should share ideas, and we really do." 

Norm Bilodeau of the BC Forestry Initiative takes this optimism a step hrther when he said: 

Using adaptive manaJement to  build teams ofpartners is vwy important. Adaptive management and 
learning by doing are a bit infectious. A supplmentary benefit of  our efwts has been that people in other 
organimtions (private and&overnment) became interested in participatin~ in the project. Thzj has led to  
uneqected parmerships and even in unanticipated&nding sources. nis al&hhhzing rod" aspect of  
adaptive management has been both suqrlsin~ and satisfjiing. 

Princide 7: Contribute to Global 

Effective adaptive management requires learning at personal and organizational levels. Learning is also important, 

however, at global levels. Practitioners all around the world are all s m g g h g  with similar problems and 

challenges. If each project team had to start i%om scratch and learn all of its own lessons, then conservation would 

be hopeless. If, however, we can learn kom one another, then we have a huge head start in our work. Progress 

can be defined by the building of new knowledge on the foundation of old knowledge. The key is for each 

project team to make the lessons it has learned available to the rest of the world. 

Often, however, practitioners feel like they do not have the sldlls to provide meaningful insights into the projects 

they manage or the situations in which they are working. They feel that research and analysis is best left to mined 

scientists. As a result, they don't take the time to try to share their knowledge with their peers. 

We believe that some of the best and most useful learning comes kom project managers with no formal science 

background. All it takes is a strong sense of curiosity and an eagerness to discover and share new and important 

insights. As project managers are often much more attune to local site conditions and circumstances and they 

almost intuitively know what interventions have the greatest chance for success, they are often in the best 

position to carry out the applied experiments necessary to adapt and learn. You never know what influences your 

results may have outside of your own project area, but chances are, someone will find them very useful. As 

shown in Figure 5, a key premise behind the approach presented in this guide is that it is practitioners like you 

who are in the best position to provide meaningful insights into how to do conservation. Getting your results 

out to the people who can use them the most is not always an easy task. One route often taken by conservation 

and development projects is to publish their results in journals, newsletters, and brochures. These forms of 

communication can often enjoy wide audiences, but they are often targeted at specific cross-sections of society. 

Increasingly, elecaonic formats such as listservs and Web sites are becoming popular methods for getting lessons 

out to other practitioners. 
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1 Encourage Everybody to Do Good Science 

The literature sources we reviewed emphasized that although popular conception holds that science is something 

that can only be done by Ph.Ds in white lab coats using all kinds of fancy research equipment, in reality anyone 

can do it. As Piiig writes: 

A man conducting agee-whiz science show with fiifty thornand dollars' worth of Fmnkennein equipment is 
not doing anythinfl scientific fhe knows bgorehand what the realts of his efforts aregoing to be. A 
motorcycb mechanic, on the other hand, who honk the horn to see fthe bawy  worh is informally 
conducting a t w e  scientific eqeriment. He is testin# a hypotheis by putting the question to natwe. 

Most of the practitioners that we interviewed agreed with this point. Brian Nyberg of the BC FORESTRY 

I M T I A ~  said quite directly "I certainly believe it is important to contribute to global learning ... we want to leave 

a legacy of learning." Charlotte Harland of the ZAMBIA AllMP.DE PROJECT agreed, saying that although we 

haven't really done it yet, it is important to have better dissemination. She feels that doing so "would serve to give 

us access to other info that would help us do our work - we'll get others to share with us ifwe share with them." 

And John Ericho of the PNG hops said that "everyone has to be continually sharing that information, the 

experience that everyone is gaining from a certain project." He then went on to proudly describe how Crater 

Mountain project representatives have presented papers at scientific conferences around the world. 

Taking the time to share your learning with other people can also pay unexpected dividends in terms of building 

your project team's self-esteem. For example, the PNG PROJECT had visitors come from landowners in different 

parts of the counny. As Robert Biio related, "These people went in and talked with the Crater Mountain 

landowners. We were very impressed with the way the Crater Mountain residents interacted with the visitors. In 

particular, we got the sense that the locals got a sense of pride to see someone coming from a far away place to 

seek their advice. And, I think in terms of conservation, it just reinforces the idea that everyone has something to 

offer - other landowners from different parts of PNG can learn from talking to the Criter Mountain landowners, 

getting ideas and experience that they can use." 

However, the folks we interviewed also warned that you need to target your lessons and that if they are too 

general, they become meaningless. Perhaps Dale Lewis of the ZAMBIA ADMADE  PRO^ said it best: 

I've been in Zambia a long time -I think I know what motivates people here -it is muctures that fit 
their particular context. t.is detail is probably boringfor anyone else. +'fyou teach the whole world, then it 
becomes toogeneral. This is why I left academia. My audience is these people in Zambia. I'm here for 
Zambia right now -a stagingground for Zambian research. 

Likewise, Brian Nyberg of the BC FORESTRY INI?IATIVE said "the challenge, I think, for every organization, is how 

to get the word out to everybody who is potentially interested, without overwhelming people with more than they 

need." He feels that "a lot ofpractitioners are just overwhelmed by the blizzard of stuff that comes on to their 

desks, and they don't know how to sort the wheat from the chaff." 
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Get the Wordl Out to Help Other People Find You 

One potential benefit of making your results 

available is that it may alert other people to 

the work you are doing and prompt them 

to contact you for more information or even 

to give you more business. As John Ericho 

of the PNG P R O B ~  said "we have a good 

education officer who used to work with a 

national newspaper. She's used her contacts 

to really get the word out about what is 

going on at Crater Mountain about how we 

have learned a lot and can share a lot with 

other people. As a result, now people are 

knocking on our office door and saying, 

'Now, can you come and help us set up our 

conservation project?"' Likewise, Charlotte 

Harland of the ZAMBIA A D W E   PROP^ 

stated that better information dissemination 

will help their hdraising efforts. Blian 

Nyberg of the BC Fomm~ I m m  

noted that we (the authors of this guide) 

found out about his work through the 

information that his project had posted on 

the Internet. 

Making contacts is only helpll up to a point. If you focus too much on getting the word out, you may soon 6nd 

that you can spend all your time providing information for other people and have no time to do the work that is 

directly related to your primary mission. For example, Ericho continued his story above by saying "we now have 

about twentythree requests for us to come help people set up conservation NGOs or to promote conservation in 

their areas. This is a good thing, but we don't have the staffor money to help them and it takes a lot of time." 

His colleague Robert B i o  continues, "It can be frustrating when we are unable to assist people who come to our 

door for help - particularly after we have informed the public concerning the nature of our activities, successes, 

goals and the mission statenlent of our organization - because of our limited resources and an existing mammoth 

task already on our hands to accomplish." 
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Principle 8: Practice 
the Ah of Adaptive Management 
Up until now, we have been tallcing about the "science" of doing effective adaptive management. We've outlined 

a series of steps that you need to undertake to achieve adaptive management. And we've presented a series of 

principles that describe characteristics of projects and organizations that are effective adaptive managers. Our hope 

is that if you follow these steps and pay attention to these principles, you will be able to improve your a b i i  to do 

good adaptive management. 

However, adaptive management is more than just a science. It is also an art. And k e  any art such as painting, 

you can't just learn how to do it by reading about it. If you want to learn how to paint, you need to try 

painting on your own. You may also want to watch an expert paint or perhaps even serve as an apprentice to a 

master painter. You also need to cultivate your intuition and develop your sense of what is good and what is 

bad. And more than anythmg, you need to practice painting - to doit, look at and critique your effort., and 

then try again. 

As much as we hope that this guide will help you do effective adaptive management, we know that you can't just 

read about adaptive management and automatically become an expert in it. L i e  any craft, you need to hy it on 

your own. You need to develop and pay attention to your feelings about your work. Above all, you need to 

constantly practice adaptive management. 

Treat Adaptive Management as a Craft 

Although they are grounded in science, the sources that we reviewed also talked extensively about the artistic 

aspects of the work. For example, Schon talks about the "art" of practice throughout his book: 

Tl?e practitionergives an art& performance. He responds to the complexity, which confuses the strident, in 
whatseem lihe a imple, spontaneous way His artimy is evident in his selective management o f  large 
amounts of  information, his ability to spin out long lines of invention and inferazce, and his capacity to  
hold several ways of  looking at thin@ at once without dimpting the flow of inquiry. ..[this] art seems to me 
to be, in considerable measure, a kind ofrefiction-in-action ... a process whose underlying structure is the 
same: a reflective conversation with a unique and uncertain rituation. "' 

According to Pirsig, instead of aying to remain aloof &om the system, a scientist should instead view the research 

process as a craft or art that is practiced over a lifetime. For Pisig, science is as much about the journey as it is 

about the destination: 

The stzldy of the art of motorcycle maintenance is really a miniature mdy ofthe art of rationality itself: 
Working on a motorcycle, working well, caring; is to  beconae part of a paces, to achieve an innw peace o f  
mind. The motorcycle is primarily a mental phenomenon ... the real cycle you're working on is a cycle called 
yourselj Tl?e machine that appears to  be "out there" and the person that appears to  be #in here" are not two 
separate things. Theygrow toward Gality orfall awayfiom Quality together: "' 
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The practitioners that we spoke with generally agreed that there is a strong artistic component to the work that 

they are doing. John Ericho of the PNG PROJECT described how much he feels he has learned over the years of 

doing his project. He feels that if he were to go off and start a new project, the artistic sMls that he has 

developed means that he would be "much better trained and equipped" to carry out the work. Norm Bilodeau 

of the BC FORESTRY INTIATWE agrees, saying that more than anytlung, his experience has &en him a 

"framework" to approach the problem, a set of skills, and especially "an overarching vision" of how to proceed 

with adaptive management. 

Pay Attention to Your Intuition 

Many of the literature sources that we reviewed also emphasized the need to cultivate and pay attention to your 

intuition. These sources particularly focused on intuition as the source of models and theories that can then be 

tested. For example, in discussing how a scientific hypothesis gets developed, Pirsig writes, "the true work of the 

inventor consists in choosing among these combinations so as to eliminate the useless on =...the rules that must 

guide the choice are extremely h e  and delicate. It's almost impossible to state them precisely; they must be felt 

rather than formulated." "' In a similar Fashion, Srhiin writes that a reflective practitioner "arrives at a new theory 

of the phenomenon by a r t i d a ~ g  a feeling he has about it." lL4 

John Ericho of the PNG PROJECT described how they instruct their staffto write progress reports based on their 

impartial observations, telling their staff "m this report, please tell me what you see without feelings." However, 

they also want to know &om their staff '%hat is your gut feeling?" As Ericho said, "sometimes your gut can tell 

you something important, especially when you might be making a mistake." He described one example when a 

tourist who had a potentially serious medical condition came to the reserve and wanted to go on a long hike. His 

gut told him that he should try to persuade her not to go, but in the end she insisted and she tragically ended up 

dying on the mp. Ericho said that although obviously he did not have the power to stop her, he wished he had 

listened more to his intuition and insisted more strongly that she not go. 

Brian Nyberg of the BC F O ~ T R Y  INITIATIVE agreed that adaptive management involves a "creative process" and 

that it's not something "that you can just study in a book." He also cautioned, however, that by saying that 

adaptive management relies on intuition, it doesn't mean you get a license to do whatever you want. As he said: 

The potential danger in this type ofartihc principlegets back to  the whole notion that a lot ofpeople thinb 
adaptive management is nothing but intuition and that there+ no mucture to  it. I'm worried thatpeople 
can say Y don't like the way things aregoing here, so I'mgoing to h.y something dzj,%wentZ and then call 
that adaptive management. 7 3 e  nick  is to find some way to find a balance between science and intuition. 
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Practice, Practice, Practice 

Finally, the literature sources that we reviewed said that like any art, adaptive management must be practiced to be 

learned. As Schon says: 

If it is true that there is an  irreducible element of art  i n  profea'onalpractice, it ic also t m e  thatgzfed 
engineers, teachers, scientists, architects, and managers sonzetinzes dijPay artirtry in their day-to-day 
practice. Ifthe art  is not invariant, known, and teachable, it appears nonetheless, a t  leastfor sonze 
individuals, to be learnable. 115 

The practitioners that we spoke with also emphasized that to do good adaptive management, the learning had to 

be not just technical skills, but also the abiity to practice the art of doing it. As Norm Bilodeau of the BC 

FOREXW I ~ T I V E  says, to do good adaptive management as a forester "you don't have to be an expert 
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engineer" but you do have 

to be well grounded in the 

technology that you are 

using. Bilodeau also 

argues, however, that to 

be a good adaptive 

manager, you also need to 

be "able to think at 

multiple scales." And 

finally, you need 

experience. But as 

Bilodeau says, you cannot 

make an excuse of not 

haviug enough experience. 

Biiodeau tells the story of 

how he was talking to a 

senior engineer about 

doing a complex job and 

how he was reluctant to t ry  to tackle the job on his own. The engineer said to him "the only difference between 

my doing this job and your doing it is the number of footprints it's going to take to get it done. So I don't want 

to hear any more about i t  Just start walking." And Bilodeau told us "I've always thought that was really good 

advice." 
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WHERE DO WE GO 

AT THIS POINT, WE HAVE COMPLETED a basic survey 

of a number of different adaptive approaches from different fields and 

conservation projects. Based on these, we have developed a basic definition of 

adaptive management. We have described the conditions that warrant taking 

an adaptive management approach. We have outlined the steps involved in 

doing adaptive management in conservation projects. And we have determined 

principles for doing effective adaptive management. In this final section, we 

consider future directions to further refine our framework for effective adaptive 

management. Specifically, we focus on: 

Discussing the benefits and costs of an adaptive management approach. 

Applying adaptive management to other scales. 

Proposing a way in which we can test the framework outlined in this guide. 
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Balancing the Benefits and Costs of 
Adaptive Management 
At this point, we hope it's dear what the potential benefits of adaptive management can be. In particular, benefits 

of adaptive management are that it provides: 

A Framework for Better Management - By systematically testing assumptions and seeing what 

works and what doesn't, you can change and improve your project. 

An Opportunity to Learn -Adaptive management provides a mechanism to learn in an organized and 
efficient manner about what works, what doesn't, and why. And it can help build learning projects and 

organizations. 

As much as we believe in adaptive management, however, it is also important to understand that adaptive 

management kno t  a magic b d e t  that wiu automatically cure all problems. Adaptive management has clear 

benefits, but it also has real costs. It is thus important to understand these costs and benefits so that you can 

decide when to use adaptive management, and when you should not. Specific costs of adaptive management 

include: "" 

Consequences of Failure -Adaptive management is about nying different management options to see 

what works and why. Almost by definition, adaptive managers may end up implementing actions that will be 

proved not to work. Ifthey are not in an organization that values failure, then the practitioner may be 
"blamed" for the failure and be subject to reprimands, sanctions, or even lose their job or the confidence of 

their parmers. To this end, it is vital that adaptive managers involve all stakeholders in the process and s h e  to 
ensure they are in an environment in which people understand the broader context in which they are working. 

Bias in Interpreting Results - By definition, adaptive managers are interested in the outcome of their 

work. As a result, adaptive managers must beware of what Kai Lee terms "vulnerabity to self-interest." There 

is a moral hazard that managers will consciously or unconsciously bias their results to make themselves look 

better and achieve the results that they are looking for. 

Ethical Issues -Adaptive managers must also beware of the potential impact of their experiments on 

people's lives. In many cases, people's welfare and lives depend on the natural resources generated by 

ecosystems. It is thus important to consider the implications ofwithholding treatment that is presumed to be 

beneficial or aying "second best" practices in control groups -a problem akin to the ethical challenges faced 
by medical researchers experimenting with human subjects. It is also important to realize that "failed" policy 

experiments cannot always be easily abandoned. For example, if a project appoints a group of people to be 

leaders and later realizes that this is a mistake, it may not be possible to give the leadership role to someone else 
without a major loss of face for the original leaders. 

Financial Costs -There are many steps involved in the adaptive management process. These steps require 

an investment of money, resources, and especially project staff time. It is expensive to hold meetings to develop 

a model or to collect and analyze data. It is a lot cheaper (at least in the short run) to just manage by tria-and- 

error. 

Need for Long-Term Time Frames -Experimentation in conservation projects typically requires long 

periods of time effects to become apparent. It thus also requires patience on the part of all the stakeholders in 
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the resource. As Norm 
Biodeau of the BC 

FORESTRY INITIA~VE said, 

"Be patient. Not all 
experimentation can provide 
quick ans1ve1~. Some of 
most important experiments 

may take a long h e . "  

Unfortunately, there is no 

simple cost-benefit equation 

that can be used to compute 

whether you should use an 

adaptive management 

approach. We can't 

guarantee that spending an 

additional $20,000 on 

adaptive management will 

buy $50,000 worth of knowledge. However, we hope that with an understanding of both the costs and benefits, 

you will be in a position to judge for yourself whether this approach makes sense for you. 

Ap lying Adaptive Management at 
o t le r  scales 

For the most part, in this guide we have focused on applying adaptive management to conservation projects and 

organizations. Many of these same concepts, however, can be applied to two other scales - portfolios ofprojects 

and the discipline of conservation as a whole. 

Learning PortFolios 

A hming.porfolio is a group ofprojects that are all focused on a spec& conservation strategy and are dedicated 

to understanding the conditions under which that strategy is most effective. In a sense, all projects in the learning 

portfolio work together to evaluate the selected strategy. By including multiple projects at different sites 

encompassing different biological, social, political, and economic conditions, portfolio participants can compare a 

variety of experiences to more easily determine what works, what doesn't, and why. A portfolio of projects focused 

on evaluating the same strategy serve as a sample that provides for a more robust learning experience. Because the 

projects are all focused on siunilar problems, there is also much greater potential for cross-project information 

exchange. As a result, a learning portfolio can be used to test assumptions that are common across multiple 

projects making it a powerful tool to help the conservation community determine specific and yet non-uivial 

principles for using these saxtegies. The process of doing adaptive management in learning portfolios is similar to 
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the process of doing adaptive management in conservation projects. Figure 6 shows the specific steps in a learning 

portfolio cycle. 

The Discipline of Conservation 

Conservation is a truly complex endeavor. While the conservation community has made great progress over the 

past few years, we have yet to discover the secret to an effective process or "science" of conservation. As a field, 

we need to have greater understanding of the factors that directly and indirectly affect conservation outcome. We 

need to know where we are going-what our collective goals are. We have to know how to get there or at least 

have some way of knowing ifwe are on the right track. And we need to learn from what we do and from one 

another and adapt over time. In short, we need to grow the field of conservation. 

FIGURE 6. The Steps in Portfolio-Level Adaptive Managem 

I F. Use Results to Adapt and Learn A 

A. Determine the Strategy to Be Evaluated - Detertnme what strategy you want to evaluate with your 
portfolio, how you wJ1 structure your portfolio, and how you WIII momtor it over tune. 

B. Select a Focused Portfolio of Projects - Establish and Implement the specific process that yon WIII 

use for reviewmg and selecting the projects in your portfoho. 

C. Develop a Learning Framework -With all the project managers in the portfolio, determine general 

assumptions that aLI projects WIII be able to test as well as more specific ones that are relevant to subsets of the 

o v e d  portfoho. Determule common indtcators to be collected and standardized data collecnon methods to be 
employed across all projects. Figure out how you and your partners will collect the data necessary to test these 

assumptions. 

D. lmplement Projects & Learning Framework -Work with your partners to undertake the projects 

and monitoring work. 

E. Analyze Data & Communicate Results -Analyze your data and communicate the results to your 

key audiences. 

F. Use Results to Adapt and Learn -Use results to make changes across the portfolio and beyond. 
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Adaptive management can help us do this. It can provide the necessary h e w o r k  for individuals and institutions 

to come together and find common ground. It can give us a common currency and language we can use. And it 

can make learning across institutions more efficient and productive. 

Practicing What We Preach 
As you might guess by now, we are strong believers in the power of adaptive management to help conservation be 

more successll over the long term. And we believe that our definition and the framework of conditions, steps, 

and principles for effective adaptive management that we have synthesized are sound. But can we be sure? Is 

adaptive management really the best way forward? Is it the most effiaent and efktive way to learn? Wfl 

practitioners 6nd it useful? Are the steps we outlined and the principles we proposed both necessary and sufficient 

to achieve conservation through adaptive management? 

In thinking about how to answer 

these questions, the obvious thing 

to do is to take our own advice 

and evaluate the adaptive 

management h e w o r k  outlined 

in this guide usiig the same steps 

and principles that we have 

presented in this guide. To this 

end, we have followed the first few 

steps in the adaptive management 

process as shown in Figure 7, 

making explicit our goal, model, 

and assumptions behind this guide. 

In order to realize the potential of 

adaptive management, we must 

test it in projects, institutions, and portfolios, and across the entire field of conservation. Practitioners who wish to 

learn more about adaptive management and under what conditions it is most useful must 6nd ways to collaborate, 

learn together, and document what they have learned. For improvements in conservation to occur through 

adaptive management, there must be broad participation by not only practitioners, hut also non-governmental 

organizations, donors, foundations, academic institutions, and government agencies. 

We have not written this guide to be the last word on adaptive management. Our work is based on the work of 

those who have gone before us. We see this guide as one step in the process of collectively developing a better 

understanding of adaptive management. We hope you use it to generate new and useful insights into adaptive 

management and document what you learn along the way so that others may benefit as well. 
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The steps and princi 

Use of Adaptive Manage 

Practitioners have access 

Practihoner~ find this 

Practitioners have the cap 
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About the Biodiversity - 
Support Program 
The Biodiversity Support Program (BSP) is a consomum of World Wildlife Fund, The Nature Conservancy, and 
World Resources Institute, funded by the United States Agency for International Development (USAID). BSP's 
mission is to promote conservation of the world's biological diversity. We believe that a healthy ar~d secure living 
resource base is essential to meet the needs and aspirations of present and future generations. BSP began in 1988 
and will dose down in December 2001. 

A Commitment to Learning 
Our communications activities are designed to share what we are learning through our field and research activities. 
To accomplish this, we try to analyze both our successes and our failures. We hope our work will serve 
conservation practitioners as a catalyst for further discussion, learning, and action so that more biodiversity is 
conserved. Our communications p r o w s  include print publications, Web sites, presentations, and workshops. 

BSP Web Sites 
We invite you to visit our Web sites 

'Biodiversity Support Pmgram 
vwwv.BSPonline.org 

'Biodiversity Conservation Network 
www.BCNet.org 

CARPE: Central African Regional Program for the Environment 
http://carpe.umd.edu 

Until the end of 2006, these w o  sites will be available at the addresses above. W F - U S  will be 
hosting these sites on the VVWF site at www.worldwildlife.org. BSP thanks W F  for providing this 
service. 

BSP Publications 
Many of our publications are available online at www.BSPonline.org. On our home page, click on 

publications. You can view publications online until the end of 2006. You may contact us by mail, phone, or 

fax until December 2001. 

Biodiversity Supporl Program 
C/O World Wildlife Fund 
1250 24th St. NW 
Washington, DC 20037 USA 
Phone: 202-861 -8324 
Fax: 202-861 -8324 
E-mail: BSP&vwfus.org 
Web Site: www.BSPonline.org 
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Foundations of Success - Carrying BSP's 
Work Forward 

FOUNDAT'ONS * Foundations ofSuccess (FOS) is a legacy of BSP, born out of its Analysis and Adaptive 
O Management (AAM) Program and the Biodiversity Conservation Network (BCN). 

FOS is a non-profit organization dedicated to improving the practice of conservation 

by working with practitioners to develop and communicate tested knowledge about 
what works, what dosen't, and why. FOS works with conservation practitioners 

around the world to dearly define conservation success, develop guiding principles, 

and build the capacity to do adaptive management. FOS operatis as a network of 
learning protfolios -clusters of projects focused on testing speciiic conservation tools 

or smtegies. FOS partners share and document lessons learned and conmbute to 
building capacity throughout the FOS network. For more information on 

Foundations of Success, go to www.FOSonline.org or send an e-mail to 

into@FOSonline.org. 


